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PREFACE 

In  the  preparation  of  a  new  edition  of  Fleming's  "Veterinary 
Obstetrics,"  the  aim  of  the  editor  has  been  to  modify  and 
condense  it  so  that  it  may  prove  a  convenient  text-book  for 
the  student  of  veterinary  obstetrics.  For  that  purpose  many 
details  have  been  omitted,  which,  although  valuable  in  them- 
selves, could  be  removed  without  seriously  interfering  with 
the  usefulness  of  the  work.  The  original  plan  of  the  book 
is  in  the  main  preserved,  but  diseases  of  the  mammary 
glands  and  of  the  young  animals  are  not  included  in  this 
edition.  The  work  has  been  almost  entirely  rewritten,  and 
the  information  brought  up  to  date.  The  literature  consulted 
includes  various  works  on  veterinary  obstetrics  published  by 
De  Bruin,  Bournay  and  Williams,  Smith's  "Veterinary 
Physiology,"  Marshall's  "Vertebrate  Embryology,"  Ewart's 
"A  Critical  Period  in  the  Development  of  the  Horse,"  the 
Eeports  of  the  Depa,rtmental  Committee  on  Contagious 
Abortion,  and  numerous  articles  in  the  veterinary  periodicals. 
The  work  deals  essentially  with  the  diseases  incidental  to 
conception  and  pregnancy,  the  nature  and  the  treatment  of 
the  various  forms  of  dystokia,  and  the  sequels  to  parturition. 
A  description  is  also  given  of  the  anatomy  of  the  female 
genital  organs  and  the  normal  processes  connected  with 
reproduction.  Throughout  the  volume,  attention  is  particu- 
larly directed  to  the  practical  side  of  the  subject,  and  special 
emphasis  is  laid  upon  the  diseases  and  conditions  which  are 
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of  the  greatest  possible  importance  in  general  practice.  At 
the  same  time,  the  descriptions  are  kept  within  reasonable 
limits,  so  that  the  work  may  be  used  as  a  short,  handy  text- 
book for  students,  while  it  may  also  be  helpful  and  interesting 
to  the  veterinary  practitioner. 


J.  F.  OEAIG. 


Royal  Vbtbrinary  College, 
Dublin, 
November,  1911. 
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VETERINARY    OBSTETRICS 

CHAPTER  I 

OBSTETRICAL  ANATOMY 

In  this  section  it  is  necessary  to  describe  the  structures  of  the 
female  involved  in  reproduction.  These  consist  of  the  ovaries, 
Fallopian  tubes,  uterus,  vagina,  vulva,  and  mammary  glands. 
And  it  is  also  essential  that  the  pelvis  should  be  considered, 
because  it  forms  the  cavity  in  which  some  of  the  female 
genital  organs  are  contained,  and  through  which  the  foetus 
must  pass  in  order  to  reach  the  outer  world  in  the  act 
of  parturition.  This  passage  is  of  very  considerable  im- 
portance to  the  obstetrician,  on  account  of  its  rigid  walls,  and 
the  consequent  resistance  which  it  presents  to  the  passage  of 
the  foetus  as  the  result  of  any  variation  from  the  normal  in 
the  latter  or  its  position. 

THE  PELVIS. 

The  Pelvis  is  the  most  posterior  and  smallest  of  three  great 
cavities  of  the  trunk.  It  is  bilaterally  symmetrical,  and  more 
or  less  horizontal  in  the  domesticated  animals.  It  is  formed 
of  bony  and  ligamentous  walls,  and  contains,  sustains,  and 
protects  a  portion  of  the  genito-urinary  apparatus,  as  well  as 
the  terminal  portion  of  the  alimentary  canal.  It  is  situated 
towards  the  end  of  the  spine,  and  is  supported  by  the  posterior 
extremities,  with  which  it  is  connected  by  joints  and  muscles. 

The  pelvis  is  bounded  at  the  sides  and  below  by  the  two 
innominate  bones  (ossa  innominata),  and  above  by  the  sacrum 
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and  first  two  or  three  coccygeal  vertebrfe.  Behind  and  at  i 
sides  the  cavity  is  completed  by  the  sacro-sciatic  ligament. 
The  Os  Innnminatuin,  or  Coxa,  is  a  paired  bone  which  i 
only  forms  the  chief  boundary  of  the  pelvis,  but  tilso  t 
framework  of  the  uppermost  segment  (haunch)  of  the  hi 
limb,  which  it  connects  with  the  spine.  At  birth  the  coxa 
formed  of  three  bony  elements,  joined  together  by  cartila; 
known  as  the  ilium,  ischium,  and  pubis ;  but  these  portic 
soon  fuse  and  meet  in  the  acetabulum.  In  youth  the  differ* 
parts  of  each  coxa  are  very  thick,  the  spongy  tissue  bei 
abundant,  and   the    compact   tissue   scanty ;    as  the    anin 


Fig.  1. — Pelvis  of  the  Mare  from  Behind.     (Baumbistee 
and  rueff.) 

A,  Ilium  ;  B,  pubis  ;  C,  ischium  ;  D,  obturator  foramen  ;  E,  tuberosit 
the  ischium  ;  F,  cotyloid  cavity. 

advances  in  age,  the  former  diminishes  and  the  lat 
increases  in  density  and  thickness.  It  is  a  fiat  bone,  wid 
expanded  at  either  extremity,  rather  constricted  in  the  mid 
portion,  and  curved  or  twisted  in  two  different  directions, 
anterior  and  upper  portion  forming  an  obtuse  angle  with 
lower  and  posterior  division  ;  so  that  whilst  its  external  suri 
looks  downward  in  the  lower  portion,  it  is  directed  outwa: 
and  even  backwards  and  upwards,  in  the  upper  porti 
About  its  middle  this  surface  presents  a  wide,  deep  artici 
depression,  surrounded  by  a  high  rim — the  cotyloid  cavity 
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acetabulum — in  which  the  corresponding  articular  head  of 
the  femur  is  lodged  and  moves.  Above  this  cavity  is  a 
marked,  roughed,  thin  convex  ridge  —  the  supracotyloid 
crest  or  superior  ischiatic  spine,  into  which  the  sacro-sciatic 
ligament  is  fixed. 

Below  the  cotyloid  cavity,  and  inclining  inwards,  is  a  large 
circular  or  oval  aperture,  which  is  closed  by  the  obturator 
muscles,  and  is  named  the  thyroid  or  obturator  foramen. 

The  two  coxae  are  united  inferiorly  in  the  median  line  by  a 
solid  suture — the  ischio-pubic  symphysis — and  form  by  this 
junction  a  kind  of  V-shaped  figure,  the  widest  portion  of 
which  is  in  front,  and  renders  the  lateral  diameter  of  the 
pelvis  more  extensive  before  than  behind.  Above  they 
articulate  with  the  sacrum. 

The  llm^n  is  the  largest  portion  of  the  coxa,  of  which  it  forms 
the  uppermost  segment.  It  is  flat  and  triangular  in  its  upper 
half,  thick  and  prismatic  below  (the  shaft  of  ilium).  The 
direction  of  its  long  axis  is  obliquely  downwards,  inwards, 
and  backwards. 

The  gluteal  surface  faces  backwards,  outwards,  and  upwards. 
It  is  concave  and  broadest  above,  and  covered  by  the  gluteal 
muscles.  The  iliac  surface  is  directed  forwards,  is  narrow  below, 
and  above  it  is  fused  with  the  sacral  or  pelvic  surface.  It  is 
covered  by  the  iliacus  muscle.  The  inner  surface,  called  the 
pelvic  or  sacral,  forms  the  lateral  boundary  of  the  pelvis.  It  is 
smooth  and  concave  in  its  length.  It  can  easily  be  felt  per 
rectum  or  vaginam.  It  ifi  crossed  vertically  by  the  obturator 
nerve,  which  may  be  injured  during  difficult  parturition.  At 
its  upper  third  this  surface  is  marked  by  a  transversely 
elongated  rough  facet,  the  auricular  facet,  for  articulation 
with  the  sacrum.  The  joint  which  is  formed  is  an  obscure 
diarthrodial  joint,  and  the  capsular  ligament  bounding  it  is 
exceedingly  strong,  and  prevents  any  appreciable  movement 
between  the  two  bones. 

The  pubic  edge  or  ilio-pectineal  line  separates  the  iliac 
from  the  sacral  surface,  and  forms  the  side  of  the  entrance  to 
the  pelvis.  It  is  marked  in  its  inferior  third  by  a  rough  pro- 
jection, ilio-pectineal  eminence,  to  which  the  psoas  parvus  is 
attached.  The  ischiatic  edge  separates  the  gluteal  from  the 
sacral  surface.     It  is  concave  in  its  length,  and  forms  chiefly 
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the  anterior  boundary  of  the  great  sacro-sciatic  foramen, 
through  which  the  scia'tic  nerve  and  gluteal  vessels  ,and  nerves 
leave  the  pelvis.  At  its  lower  extremity  it  takes  part  in 
forming  a  sharp  curved  prominence,  the  supracotyloid  crest, 
or  superior  ischiatic  spine. 

The  upper  extremity  of  the  ilium  forms  a  pronounced 
curved  edge,  the  crest,  at  the  outer  angle  of  which  is  formed  a 
strong  ridge,  limited  by  two  pairs  of  tuberosities,  the  external 
angle  of  the  ilium  or  angle  of  the  haunch.  The  inner  angle 
is  an  acute  process,  the  angle  of  the  croup,  which  forms 
the  highest  point  of  the  skeleton  in  that  region. 

The  lower  extremity  of  the  ischium  joins  the  ischium  and 
pubis  in  the  cotyloid  cavity. 

The  Ischium  is  next  in  size  to  the  ilium,  and  forms  the 
posterior  part  of  the  floor  of  the  pelvis.  It  is  fiat  and 
irregularly  quadrilateral.  The  upper  surface  is  smooth  and 
nearly  flat.  The  anterior  border  is  thick  and  concave,  and 
forms  the  posterior  boundary  of  the  obturator  foramen. 

The  posterior  border  is  straight,  and  directed  obliquely 
forwards  and  inwards,  forming,  with  its  fellow  of  the  opposite 
side,  a  wide  notch,  the  ischial  arch.  The  external  border  is 
smooth  and  concave,  and  forms  the  lower  lip  of  the  inferior 
or  lesser  sacro-sciatic  foramen.  The  internal  border  joins  its 
homologue  of  the  opposite  side  to  complete  the  ischio-pubic 
symphysis. 

The  antero-external  or  cotyloid  angle  is  the  most  volu- 
minous, and  joins  the  pubis  and  ilium  in  the  cotyloid  cavity. 

The  antero-internal  angle  joins  the  posterior  angle  of  the 
pubis. 

The  postero-external  angle,  commonly  named  the  point  of 
hip,  forms  a  thick  process,  tuber  ischii,  which  is  continued 
forwards  by  a  prominent  ridge,  elongated  from  before  to 
behind,  the  thin  margin  of  which  is  curved  outwards  and 
downwards  (the  inferior  ischiatic  spine). 

The  postero-internal  angle  constitutes  with  that  of  the  other 
ischium  the  summit  of  the  ischial  arch. 

The  Pubis  is  the  smallest  segment  of  the  coxa,  and  forms 
the  anterior  portion  of  the  floor  of  the  pelvis.  It  is  irregularly 
triangular  in  shape. 

The  upper  surface  is  concave  and  smooth  in  the  adult  mare, 
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convex  in  the  young  animal.  The  lower  face  is  rough,  and 
traversed  in  its  length  by  a  wide  groove  which  reaches  the 
bottom  of  the  acetabulum,  and  lodges  the  pubio-femoral 
ligament  and  a  very  large  vein. 

The  anterior  border  is  thin  and  uneven,  and  is  curved  like 
the  arc  of  a  circle  ;  it  concurs  in<forming  the  anterior  circum- 
ference of  the  pelvis.  The  posterior  border  is  thick  and 
concave,  and  forms  the  anterior  boundary  of  the  oval  obturator 
foramen.  The  inner  border  joins  that  of  the  opposite  pubic 
bone  in  the  middle  line,  to  form  the  anterior  portion  of  the 
ischio-pubic  symphysis.  The  external  or  cotyloid  angle  is 
thick,  and  constitutes  the  largest  portion  of  the  roughened 
depressed  surface  at  the  bottom  of  the  acetabulum.  The 
internal  angle  is  united  to  the  corresponding  angle  of  the 
opposite  bone.  The  posterior  angle  is  fused  at  an  early  age 
with  the  antero-internal  angle  of  the  ischium,  to  form  the 
inner  boundary  of  the  obturator  foramen. 

During  life  the  spongy  tissue  of  the  bone  is  gradually  replaced 
by  compact  bone,  and  in  old  age  has  entirely  disappeared. 
The  compact  bone  is  most  abundant  near  the  acetabulum,  so 
that  here  the  shape  of  the  pubis  cannot  be  altered  at  the  time 
of  parturition  because  of  the  resulting  rigidity.  Here  also 
ossification  begins. 

The  Sacrum  is  formed  by  the  fusion  of  five  sacral  vertebrae. 
It  is  triangular  in  shape,  with  the  base  directed  forwards.  It 
articulates  in  front  with  the  last  lumbar  vertebra,  behind 
with  the  first  coccygeal  bone,  and  laterally  with  the  ossa 
innominata. 

The  upper  face  carries  the  five  supraspinous  processes  of 
the  sacral  vertebra.  On  each  side  of  the  spines  are  placed 
four  openings,  the  superior  sacral  foramina  communicating 
below  with  others  on  the  inferior  surface,  also  with  the  spinal 
canal.  The  lower  face  is  smooth  and  slightly  concave  from 
before  to  behind.  It  forms  the  larger  portion  of  the  roof  of 
the  pelvic  cavity.  It  is  crossed  transversely  by  four  lines, 
indicating  the  points  of  junction  of  the  vertebrae ;  and  at  the 
lateral  extremity  of  each  line  is  situated  a  foramen,  the 
inferior  sacral,  from  which  emerges  the  inferior  branch  of 
sacral  nerves.  These  nerves,  especially  the  first  two,  may  be 
occasionally  injured  during  the  passage  of   the  foetus  at   a 
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difficult  parturition.  Probably  the  second  last  lumbar  nerve 
is  more  likely  to  be  injured  as  it  passes  over  the  promontory 
formed  by  the  lumbo-sacral  articulation.  From  this  nerve  is 
detached  a  large  portion  of  the  obturator  and  anterior  gluteal 
nerves. 

Each  lateral  border  is  concave  in  its  length.  In  front  is 
an  irregular,  elongated  surface,  the  auricular  facet,  obliquely 
directed,  for  articulation  with  the  innominate  bone,  and  the 
edges  of  this  surface  give  attachment  to  the  strong  fibres  of 
the  sacro-iliae  ligament.  Behind  this,  the  lateral  border  is 
sharp,  and  affords  attachment  to  the  inferior  ilio-sacral  and 
sacro-sciatic  ligaments. 

The  base  or  anterior  extremity  is  articulated  to  the  last 
lumbar  vertebra,  with  which  it  forms  a  salient  angle — the 
sacro-vertebral  angle  or  promontory  —  which  looks  down 
towards  the  abdominal  cavity.  The  joints  contracted  here  are 
five  in  number :  (1)  The  intercentral  joint,  formed  between 
the  centra  of  the  first  sacral  and  the  last  lumbar  vertebra ; 
(2)  and  (3)  two  small  oblique  joints,  diarthrodial  in  character, 
formed  between  the  anterior  articular  processes  of  the  first 
sacral  vertebra  and  the  posterior  oblique  processes  of  the  last 
lumbar ;  (4)  and  (5)  at  each  side  of  the  intercentral  joints  a  large 
diarthrodial  joint,  similar  in  extent  to  the  latter,  between  the  base 
of  the  sacrum  and  the  transverse  processes  of  the  last  lumbar 
vertebra.  Above  the  centrum,  at  the  front  of  the  sacrum,  is 
situated  the  triangular  opening  into  the  portion  of  the  spinal 
canal  within  that  bone.  This  canal,  as  it  extends  backwards, 
becomes  gradually  smaller  to  the  posterior  extremity.  The 
latter  presents  below  the  canal  a  small  oval  surface  for 
articulation  with  the  centrum  of  the  first  coccygeal  bone. 

The  sacrum  is  more  or  less  inclined  downwards  from  before 
to  behind,  according  to  the  breed  of  the  mare. 

The  Coccyx. — The  coccygeal  or  tail  bones  are  a  series  of  small 
cylindrical  or  irregularly  prismatic  pieces,  from  eighteen  to 
twenty  in  number,  behind  the  sacrum.  The  first  three,  which 
form  the  base  of  the  tail,  lie  at  the  posterior  part  of  the  roof 
of  the  pelvis,  and  carry  the  rudimentary  processes  of  typical 
vertebra. 

In  the  pelvis  of  the  cow  the  space  between  the  two  coxae  is 
scarcely  so  great  in  front  as  behind ;  the  ilium  not  so  large, 
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the  external  angle  caiTying  only  three  tuberosities.  The 
ilium  is  more  vertical  than  in  the  mare,  and  is  wider  at 
its  lower  extremity  because  of  the  height  of  the  superior 
isehiatic  spine.  The  gluteal  surface  is  crossed  oljliquely 
downwards  to  the  superior  isehiatic  spine  by  a  distinct  ridge. 
The  ischium  is  thinner  than  in  the  mare,  but  is  broader,  and 
is  more  curved  from  before  to  behind  and  from  side  to  side. 
The  tuber  ischii  is  trifid.  The  pubis  is  wide  and  thin  ; 
the  slight  groove  on  its  inferior  surface  does  not  pass  into 


Fig.  2. — Pelvis  of  the  Cow  from  Behind. 

A,  Ilium;  B,  ischium  ;  C,  tuber  ischii ;  D,  obturator  foramen  ; 
E,  pubis  ;  F,  ischio-pubic  symphysis. 

the  cotyloid  cavity.  The  obturator  foramen  is  large,  and  the 
margin  thin. 

The  ischio-pubic  symphysis  has  on  the  middle  of  its  inferior 
face  a  thick  protuberance,  flattened  on  each  side  and  pointed. 
In  early  life  this  is  an  epiphysis,  which,  bifurcating  posteriorly, 
is  continued  along  the  posterior  border  of  the  ischial  bones 
as  far  as  the  ischial  tuberosity  in  the  form  of  two  marginal 
bands. 

The  sacrum  is  larger,  longer,  and  more  curved,  than  that  of 
the  mare.  The  lateral  borders  are  sharp  and  directed  down- 
wards. The  auricular  facets  are  more  vertical  than  in  the 
mare.  The  spines  are  also  fused.  There  are  no  facets  for 
articulation  with  the  transverse  processes  of  the  last  lumbar 
vertebra.      The    coccygeal    bones    are    stronger    and    more 
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tuberous.  The  pelvis  of  the  cow  has  therefore  more  extensive 
bony  walls  than  that  of  the  mare;  it  is  also  lighter  and 
less  voluminous. 


PiQ,  3, — Pelvis  of  the  Sheep  from  Behind. 

1,  Ilium  ;  2,  pubis;  3,  tuber  isohii ;  4,  obturator  foramen; 
5,  acetabulurQ. 


Fig.  4. — Pelvis  of  a  Bitch  (Aged)  from  Behind. 

A,  Ilium ;  B,  ischium  ;  C,  tuber  isohii ;  D,  obturator  foramen  ; 
E,  pubis. 


The   bones   of  the   pelvis   of   the   shcejy  and   i/oat   greatly 
resembles  those  of  the  ox. 
The  ilium  is  longer,  the  superior   ischiatic   spine  is  less 
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developed.  The  ischium  is  nearly  rectilinear.  The  pelvis 
is  more  horizontal  and  comparatively  longer  than  in  the  cow. 

The  sacrum  consists  of  four  bones  only. 

In  the  hitch  and  cat  the  lateral  diameter  of  the  pelvis  is 
greater  behind  than  before.  The  ilium  is  almost  vertical,  and 
its  gluteal  surface  is  depressed ;  the  crest  is  convex,  and  the 
external  angle  of  the  ilium  is  rounded,  and  not  prominent. 
The  ischial  arch  is  very  wide  ;  the  tuber  ischii  has  the  form 
of  a  roughened  lip,  which  is  directed  outwards,  and  ends  in 


Fig.  5. — Pelvis  of  the  Sow  from  Behind. 

A,  Ilium  ;  B,  ischium  ;  C,  tuber  ischii  ;  D,  obturator  foramen 
E,  pubis  ;  F,  superior  ischiatio  spine. 


a  tubercle  corresponding  with  the  inferior  ischiatic  spine  of 
the  mare. 

The  sacrum  is  somewhat  quadrangular.  It  is  composed  of 
three  bones,  which  are  consolidated  at  an  early  age.  The 
auricular  facets  are  nearly  vertical.  There  are  two  pairs  of 
superior  and  inferior  sacral  foramina.  The  three  spines  are 
very  short.  The  coccygeal  bones  are  strong  and  tuberous, 
and  the  first  five  or  six  have  the  form  of  typical  vertebrte. 

The  pelvis  of  the  j^kl  resembles  that  of  the  sheep. 

The  crest  of  the  ilium  is  convex ;  the  gluteal  surface  is 
divided  by  a  prominent  oblique  ridge.     The  superior  ischiatic 
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spine  is  very  large  and  prominent.     The  pubis  is  narrow,  and 
the  tuber  ischii  has  the  form  of  strong  prominence. 

The  sacrum  consists  of  four  vertebra%  which  do  not  fuse  for 
a  long  time.  The  spinous  processes  are  nearly  absent,  and 
interannular  spaces  between  the  respective  vertebrre  are  very 
wide. 

ARTICULATIONS  OF  THE  PELVIS. 

The  Articulations  of  the  Pelvis  are  five  in  number  :  (1)  The 
sacro-lumbar ;  ('2,  3)  the  two  sacro-iliac ;  (4)  ischio-pubic 
symphysis  ;  (5)  the  sacro-coccygeal  articulations. 

1.  The  Sarvit-Lunihar  Articnlation  is  formed  between  the  base 
of  the  sacrum  and  the  last  lumbar  vertel.ira.    The  union  is  com- 


FiG.  6. — Lateral  Ligaments  of  the  Sacrum  and  Pelvis.     (Leyh.) 

a,  Superior  ilio-sacral  ligament  ;  6,  sacral  ligament  ;  c,  inferior  ilio-sacral 
ligament;  d,  sacro-sciatic  ligament;  e,  small  saero-sciatic  foramen; 
/,  great  sacro-sciatic  foramen. 

pounded  of  five  joints,  the  intercentral,  intertransverse,  and 
oblique.  Of  these,  the  last  two  are  diarthrodial  and  provided 
with  strong  capsular  ligaments,  and  the  first  is  amphi- 
arthrodial,  and  the  bones  are  united  by  the  intervertebral  disc 
of  fibro-cartilage.  The  articulations  are  further  strengthened 
by  the  ligamenta  subfiava  uniting  the  arches  of  the  two  bones, 
and  the  superior  and  inferior  common  ligaments  above  and 
below  the  centra  respectively.  The  movement  which  is 
allowed  is  very  restricted  because  of  the  strong  union,  and 
yet  the  joints  are  never  ankylosed  in  old  age  nor  yet  by 
accident,  even  if  all  the  lumbar  vertebrfe  should  happen  to  be 
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consolidated.  The  arrangement  confers  great  strength  and 
solidity  upon  the  region.  In  the  co\y  the  intertransverse  joints 
are  absent,  and  in  that  animal  there  is  a  liahility  to  incom- 
plete luxation,  which  may  at  times  become  an  obstacle  to 
parturition.  The  sacro-vertebral  angle  is  here  formed,  but 
because  of  its  small  development  and  distance  from  the 
pelvis  it  offers  little  or  no  obstacle  to  parturition  in  the  lower 
animals. 

2,  3.  Sacro-IUac  Aiiiculatiuits. — The  sacro-iliac  articulation 
of  each  side  estabhshes  the  union  of  the  posterior  limb  with 


Fig.  7. — Ligaments  of  the  Lumbar  Vertebe.e,  Sacrum,  and   Pelvis, 

SEEN   FROM    BeLOW.      (LeYH.) 

u,  Intertransverse  ligament  of  the  lumbar  vertebra;  ;  i,  capsular  ligament  of 
the  spinous  process  of  the  fifth  and  sixth  lumbar  vertebne  ;  c,  capsular 
ligament  of  the  sacrum  ;  d,  sacro-iliac  ligament  ;  e,  obturator  liga- 
ment ;  /,  transverse  ligament  of  the  ischio-pubic  sj'mphj'sis. 

the  spine,  and  is  formed  by  the  sacrum  and  the  iliac  bones. 
It  is  a  gliding  joint  (an  arthrodia).  At  the  auricular  facets 
the  sacrum  is  fixed  between  the  antero-superior  extremities  of 
the  two  iliac  bones,  like  a  horizontal  wedge  or  the  keystone  of 
an  arch  inverted — the  transverse  diameter  is  greater  above 
than  below — the  pressure  it  has  to  resist  being  from  below. 
Each  of  the  oblong  roughened  surfaces  on  the  sacrum  and 
ilium  is  provided  with  a  layer  of  cartilage  to  diminish  shock 
and  facilitate  movement,  which  is  further  promoted  by  each 
articulation  being  provided  with  a  synovial  membrane,  though 
the  amount  of  synovia  secreted  is  very  trifling.     The  union  of 
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the  bones  at  this  part  is  strengthened  by  four  powerful  liga- 
ments—sacro-iliac,  two  ilio-sacral,  and  the  sacro-sciatic.  The 
movements  of  this  articulation  are  very  limited,  but  still  useful 
in  locomotion  and  parturition,  yet  the  joint  rarely,  if  ever, 
becomes  consolidated. 

4.  The  Isehio-Puhic  Symphysis  is  formed  by  the  junction  of 
the  two  ossa  pubis  and  ischia.  The  bones  are  joined  by  a  layer 
of  fibro-cartilage  between  the  margins  of  these  two  bones, 
which  become  ossified  more  or  less  completely  and  rapidly 
according  to  species,  and  by  a  layer  of  white  ligamentous 
fibres — short  and  compact — which  pass  across  above  and 
below,  the  latter  being  the  stronger.  The  movements  of  this 
articulation  are  very  limited,  and  depend  solely  upon  the 
elasticity  of  the  interosseous  cartilage;  they  are  abolished 
when  ossification  occurs.  This  happens  in  the  majority  of 
horses  before  middle  age,  though  sometimes  the  posterior 
portion  is  cartilaginous  after  this  period.  The  ossification 
extends  from  before  backwards.  Complete  fusion  of  the  two 
ischia  does  not  occur  till  late  in  life. 

5.  Sacro-Coccygeal  Articulations  resemble  the  intercentral 
joints  of  other  vertebrae.  A  thick  disc  of  fibro-cartilage  is 
interposed  between  the  centra  of  adjacent  coccygeal  vertebrae, 
the  first  of  which  is  joined  to  the  posterior  extremity  of  the 
sacrum.  Their  solidity  is  further  assured  by  a  common  fibrous 
sheath  which  completely  envelops  them,  but  without  inter- 
fering with  their  mobility.  This  mobility  greatly  favours 
parturition,  but  not  infrequently  the  first  coccygeal  bone  is 
completely  ossified  with  the  sacrum ;  and  as  this  necessarily 
limits  the  elevation  of  the  tail,  it  diminishes  the  vertical 
diameter  of  the  posterior  opening  of  the  pelvis,  and  may  in 
this  way  prove  an  obstacle  to  the  expulsion  of  the  foetus. 

In  all  the  domesticated  animals  other  than  the  equine 
species  there  are  no  articulations  between  the  transverse  pro- 
cesses of  the  last  lumbar  vertebrae  and  the  base  of  the  sacrum. 
These  latter  are  connected  only  by  an  interosseous  ligament. 

In  the  coiv  more  particularly,  therefore,  there  is  greater 
mobility  in  the  sacro-lumbar  articulation,  which  would  render 
a  change  in  direction  of  the  pelvis  easier  during  parturition 
for  the  passage  of  the  foetus. 

The  ischio-pubic  symphysis  is  very  long,  is  not  straight. 
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but  much  depressed  about  its  middle.  Ossification  takes  place 
much  later  than  in  the  mare,  and  extends  forwards  from  the 
ischial  arch.  A  prominent  crest  is  often  formed  along  its  pelvic 
aspect,  which  may  greatly  fatigue  the  hand  of  the  obstetrist 
by  pressure  in  manipulating  the  foetus  within  the  pelvis. 

In  the  sheep,  goat,  and  pig,  the  ischio-pubic  symphysis  is 
rectilinear,  and  ossification  commences  late  in  life,  and  is 
often  absent  in  animals  which  have  had  many  young. 

In  the  bitch  and  cat  ossification  of  the  ischio-pubic  symphysis 
seldom  occurs.  Hence,  even  in  old  bitches  and  female  cats, 
the  lateral  diameter  of  the  pelvic  cavity  may  be  considerably 
increased  during  parturition. 

The  Sacro-Sciatic  Ligament  completes  the  lateral  wall  of  the 
pelvic  cavity  behind  between  the  sacrum  and  innominate 
bone.  It  is  a  wide  four-sided  fibrous  membrane  in  which 
the  white  fibres  are  interwoven.  Its  upper  border  is  straight, 
and  fixed  to  the  lateral  border  of  the  sacrum  and  the  first  few 
coccygeal  bones.  Its  lower  border  is  attached  to  the  superior 
ischiatic  spine  and  tuber  ischii.  Between  these  two  points  it 
forms,  with  the  ischium,  a  slit- like  opening,  the  lesser  sacro- 
sciatic  foramen,  through  which  the  obturator  internus  and  pyri- 
formis  muscles  pass.  The  anterior  border  between  the  superior 
ischiatic  spine  and  the  sacrum  bounds,  with  the  ischiatic  edge 
of  the  ilium,  the  greater  sacro-sciatic  foramen,  through  which 
the  gluteal  vessels  and  nerves  and  the  sciatic  nerve  leave 
the  pelvis  for  the  thigh.  Compression  of  these  nerves  against 
the  bones  of  the  pelvis  during  parturition  may  account  for 
cramp  of  the  hind  limbs,  or  even  post-partum  paralysis.  The 
posterior  border  is  not  well  defined,  and  is  continuous  with 
the  semimembranosus  muscle,  and  above  with  the  fascia  over 
the  muscles  of  the  tail.  The  inner  surface  is  covered  with 
peritoneum  in  its  anterior  third.  In  its  posterior  two-thirds 
it  is  connected  with  the  pelvic  organs  by  means  of  loose 
fibrous  tissue.  Its  outer  face  is  crossed  by  the  sciatic  and 
gluteal  nerves,  and  the  middle  gluteus,  biceps  femoris,  and 
semitendinosus  muscles.  In  the  bitch  the  ligament  has  the 
form  of  a  strong  band,  passing  from  the  lateral  border  of  the 
sacrum  to  the  tuber  ischii. 

There  are  no  marked  differences  in  this  ligament  in  other 
animals. 
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THE    PELVIS    AND    ITS    CAVITY. 

It  is  important,  from  an  obstetrical  point  of  view,  and  for 
the  full  comprehension  of  the  mechanism  of  parturition,  to 
consider  the  conformation,  dimensions,  axes,  and  the  other 
features  of  the  pelvis  as  a  whole. 

The  cavity  of  the  pelvis  is  the  space  between  the  inlet  and 
the  outlet.  With  these  openings  it  is  capable  of  more  or  less 
increase  in  capacity  in  every  direction,  through  relaxation  of 
the  pubic  and  sacro-iliac  articulations  and  the  sacro-sciatic 
ligaments.  The  yielding  of  the  latter  is  very  noticeable  in 
the  larger  animals  immediately  before  parturition,  as  well  as 


Fig.  8. — Longitudinal  Section  of  a  Mare's  Pelvis.     (Saint-Cyr.) 

1,  Sacro-sciatic  ligament ;  2,  superior  ischiatic  spine  ;  3,  ilium  ; 
4,  pubis  ;  5,  ischium. 

the  elevation  of  the  coccyx  "by  the  body  of  the  fcetus  in  its 
passage  outwards.  The  pelvis  also  permanently  widens  in 
animals  which  have  had  young  frequently ;  this  accounts  for 
the  peculiar  rocking  gait  they  exhibit  in  progression,  and  this 
is  also  aided  by  the  persistent  relaxation  in  the  above- 
mentioned  ligaments.  The  anterior  margin  of  the  floor  of 
the  cavity  is  nearly  straight,  and  its  posterior  border  is  deeply 
cut  into  by  the  ischial  arch,  while  the  floor  itself  often  offers 
some  diversities.  It  may  be  convex  in  front  and  concave 
behnid,  or  rice  versa,  the  concavity  being  separated  from  the 
convexity  by  a  transverse  ridge,  which  may  also  be  represented 
by  a  series  of  small  conical  eminences ;  or  the  floor  may  be  a 
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smooth  plane  sloping  upwards  from  before  to  behind,  with  a 
kind  of  raised  border  surromiding  the  anterior  contour  of  the 
obturator  foramen. 

The  pelvis  of  the  mare  is  a  slightly  cone-shaped  cavity  con- 
tinuous in  front  with  the  abdomen.  The  base  of  this  conical 
space,  intersected  obliquely  downwards  and  backwards,  is 
anterior ;  its  axis  forms,  with  that  of  the  abdomen,  a  very 
wide  angle,  the  sinus  of  which  is  inferior.  The  summit  of 
the  cavity  is  posterior. 

In  transverse  section  the  canal  is  oval  in  shape,  the  widest 
transverse  diameter  of  which  lies  near  the  pubis,  the  narrowest 
towards  the  sacrum. 


Fig.  9. — Diagram  of  the  Mare's  Pelvic  Axis. 
A,  Inlet  ;  B,  outlet. 


(Saint-Cye.) 


The  internal  surface  is  more  regular  than  the  external. 

The  roof  (superior,  sacral,  or  rectal  jDlane)  is  formed  by  the 
lower  surface  of  the  sacrum  and  the  first  two  or  three  coccygeal 
vertebrffi.  It  is  slightly  concave  longitudinally.  It  is  in  con- 
tact with  the  rectum,  the  subsacral  vessels,  and  sympathetic 
nerves. 

The  inferior  plane  or  floor  is  formed  by  the  upper  surface 
of  the  pubic  and  ischial  bones.  It  is  rectilinear  in  form  from 
before  to  behind,  and  concave  from  side  to  side.  The  ischio- 
pubie  symphysis,  occupying  the  median  line,  is  prominent, 
and  varies  in  length  according  to  the  size  of  the  animal,  being 
usually  about  6  or  7  inches.  In  front,  at  the  pubis,  is  a 
depression    more    or   less    marked,  in  which    the   previously 
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emptied  bladder  can  be  lodged  during  the  passage  of  the 
foetus.  On  each  side  is  the  obturator  foramen,  which  is 
covered  by  the  obturator  internus  muscle,  and  through  which 
the  obturator  vessels  and  nerve  leave  the  pelvis. 

The  lateral  planes  are  formed  by  the  ilia  and  the  superior 
ischiatic  spines,  and  by  the  sacro-sciatic  ligaments.  The 
obturator  vessels  and  nerves  are  directed  downwards  on  the 
ilium.  The  great  sacro-sciatic  foramen  behind  the  ilium 
permits  the  passage  of  the  great  sciatic  nerves,  the  gluteal 
vessels  and  nerves,  and  the  sacro-sciatic  ligament  is  crossed 
by  the  internal  pudic  vessels  and  the  pudic  nerve. 


Fig.  10. — Inlet  of  the  Pelvis  of  the  Mare  :    Wide  Pelvis. 
(Saint-Cye.) 

ab,  Supero-inferior  or  saoro-pubic  diameter  ;  cd,  superior  bis-iliac  diameter ; 
ef,  inferior  bis-iliac  diameter  ;  ei,fli,  oblique,  ilio-sacral,  or  sacro-iliao 
diameters  ;  JK,  middle  diameter. 


The  compression  of  the  above  nerves  by  the  uterus  and  its 
contents  causes  the  cramps  pregnant  animals  experience 
towards  the  termination  of  gestation.  The  lateral  planes 
are  readily  dilatable  during  parturation,  chiefly  behind  the 
ilium. 

The  Anterior  Opening  or  Inlet,  also  called  the  brim,  anterior 
circumference,  or  abdominal  opening,  of  the  pelvis,  is  nearly 
circular  or  oval  in  outline,  the  widest  part  lying  near 
the  sacrum.  It  is  obliquely  inclined  downwards  and  back- 
wards, and  is  bounded  above  by  the  anterior  border  of  the 
sacrum  and  its  articulations  with  the  lumbar  vertebrte  and 
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ilia,  below  by  the  anterior  border  of  the  pubic  bones,  and  at 
each  side  by  the  ilio-pectineal  line.  On  account  of  its  rigid 
bony  walls  and  the  strong  articulations  between  the  bones, 
the  inlet  cannot  be  dilated  to  any  appreciable  degree  under 
the  most  violent  efforts,  even  supposing  the  sacro-iliac  and 
ischio-pubic  ligaments  become  relaxed  before  pregnancy — a 
change  which  must  be  indeed  rare  in  the  mare. 

The  diaineters  of  the  inlet  have  been  carefully  investigated 
by  Franck,  Saint-Cyr,  and  Violet,  and  are  of  some  interest 
to  the  obstetrist.  At  the  same  time  they  vary  according  to 
the  size  of  the  animal,  but  their  relative  dimensions  are  of 
much  practical  importance. 

The  dimensions  are  taken  between  the  following  points  : 

1.  A  supero-inferior  or  sacro-pubic  diameter,  rather  oblique, 
is  the  distance  between  the  sacro-vertebral  angle  and  the  sym- 
physis pubis.  It  is  generally  the  largest  diameter,  and  should 
therefore  receive  the  widest  part  of  the  foetus  when  it  enters 
the  pelvis.  The  average  diameter  is  between  8  and  10  inches. 
Occasionally  it  is  less  than  the  transverse  diameter. 

2.  A  superior  transverse  or  bis-iliac  diameter  is  taken  about 
the  upper  third  of  the  pelvic  cavity — i.e.,  at  the  point  where 
the  anterior  opening  presents  its  greatest  width,  and  corre- 
sponds to  the  shoulder  and  hip  joints  of  the  foetus  when  it  is 
in  the  dorso-  and  lumbo-sacral  positions. 

3.  The  inferior  transverse  or  bis-iliac  diameter  is  taken  at 
the  lower  fourth  of  the  cavity  between  the  two  ilio-pectineal 
eminences.  It  corresponds  to  the  elbow  and  stifle  joints  of 
the  foetus. 

4.  The  oblique,  ilio-sacral,  or  sacro-iliac  diameters  pass 
from  the  sacro-iliac  joint,  through  the  middle  of  the  inlet,  to 
the  ilio-pectineal  eminence  of  the  opposite  side,  just  about  the 
centre  of  the  cotyloid  cavity.  They  are  usually  intermediate 
in  length  between  the  superior  bisiliac  and  the  sacro-pubic 
diameters.  Their  importance  is  secondary  in  consequence  of 
the  position  of  the  foetus  during  parturition,  a  position  charac- 
terized by  the  vertical  direction  of  its  median  longitudinal 
plane;  but  when  the  sacro-pubic  diameter  is  less  than  the 
superior  transverse,  the  foetus  may  penetrate  the  pelvic 
passage  inclined  on  one  side,  its  median  plane  coinciding 
then  with  one  of  the  oblique  diameters.     In  the  she-ass  the 
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inlet  is  generally  oval,  and  the  sacvo-pubic  diameter  slightly 
exceeds  the  transverse  in  measurement. 

The  Posterior  Opening  or  Outlet,  sometimes  also  called  the 
perinfeal  circumference  or  recto-urethral  opening,  is  limited 
above  by  the  apex  of  the  sacrum  and  base  of  the  coccyx, 
below  by  the  ischial  arch,  and  laterally  by  the  upper  surface 
of  the  ischium  and  the  posterior  border  of  the  sacro-sciatic 
ligaments.  The  opening  is  oval.  The  diameters  are  much 
less  than  those  of  inlet — about  one-fifth  less.  This  circum- 
stance has  rarely  any  influence  in  parturition,  as  the  opening 
is  very  dilatable,  owing  to  the  relaxation  that  takes  place  in 


Fig.  11. — Longitudinal  Section  of  the  Cow's  Pelvis.     (Saint-Cyr.) 

1,  Ilium  ;  2,  obturator  foramen  ;  3,  pubis  ;  4,  ischium;  5,  sacrum; 
6,  sacro-sciatic  ligament. 

the  sacro-sciatic  ligaments  during  the  later  months  of  preg- 
nancy, and  the  great  mobility  of  the  sacrum  and  coccyx. 

In  the  coiv  the  pelvis  is  longer  than  in  the  mare,  and  less 
nearly  vertical.  The  ischio-pubic  symphysis  is  also  longer,  and 
is  very  much  curved,  so  that  the  floor  of  the  pelvis  is  basin- 
like. The  bladder  is  more  completely  sheltered  here  during 
parturition.  The  ischial  arch  is  more  deeply  cut  at  the  sym- 
physis, and  more  acute.  The  external  border  of  the  ischium 
is  higher,  and  the  superior  ischiatic  spine  is  thinner  and  more 
elevated.  The  bony  walls  of  the  cow's  pelvis  are  hence  more 
extensive. 

The  inferior  surface  of  the  sacrum  is  larger,  longer,  and 
more  concave,  and  the  sacro-sciatic  ligaments  longer,  though 
narrower. 
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The  pelvic  cavity  is  compressed  from  side  to  side.  The 
inlet  is  more  oblique  than  in  the  mare,  and  the  sides  are 
nearly  parallel  for  some  distance  about  the  middle  of  its 
height.  The  two  transverse  diameters  differ,  therefore,  little 
in  width.  The  sacro-pubic  diameter  is  much  greater  than  the 
transverse,  by  about  one-third  according  to  Saint-Cyr,  or  by 
3  to  10'4  centimetres.  As  Goubaux  has  noted,  the  abdominal 
muscles  are  inserted  under  the  anterior  border  of  the  pubis, 
so  that  the  latter  forms  a  prominence  (the  floor  of  the  pelvis 
being  on  a  higher  level  than  the  abdominal  floor),  which 
creates  a  kind  of  steep  step  which  the  calf  must  ascend  before 


Fig.  12.— Inlet  of  the  Cow's  Pelvis  :  Nakrow  Pelvis.     (Saint-Cyr.) 
ah,     Supero. inferior    or   sacro-pubic    diameter;    cd,    superior     bis-iliac 
>.^    diameter;  ef,  inferior  bis-iliac  diameter;    ei,  fh,  oblique,  ilio-sacral 
or  sacro-iliac  diameters. 

it  can  enter  the  pelvic  cavity.  This  often  proves  a  barrier  to 
the  passage  of  the  fcetus. 

The  dimensions  of  the  outlet  are  not  so  reduced  as  in  the 
mare,  and  are  about  those  of  the  transverse  diameter  of  the 
inlet.     Hence  the  pelvis  is  more  cylindrical. 

This  feature  does  not  tend  to  render  parturition  more  easy, 
because  the  pelvic  cavity  is  longer,  the  osseous  walls  are  more 
extensive,  and  the  symphysis  is  very  much  curved. 

In  the  sheep  and  [loat  the  pelvis  does  not  differ  much  from 
the  cow's  save  in  size.  The  symphysis  is  nearly  rectilinear, 
and  ossification  occurs  but  very  slowly. 

In  the  sow  the  pelvis  is  spacious  and  elongated;  its 
symphysis  is  rectilinear.     The  sacro-vertebral  angle  is  pro- 
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minent,  and  the  plane  of  its  anterior  circumference  is  more 

oblique. 

In  the  hitch  and  cat  the  sacro-vertebral  angle  is  still  more 


Fig.   13.— Inlet  of  Pelvis  op  Sow.     (From  Bouenay's  "  Obstetrique 

Veteeinaire.") 

AB,  Sacro-pubic  diameter ;  RH,  I.J,  ilio-saoral  diameters ;  CD,  superior 

bis-iliac  diameter  ;  EF,  inferior  bis-iliac  diameter. 


Fig.  14.^Inlet  or  Pelvis  of  Bitch.     (From  Bournav's  "  Obstetrique 

Veterinaiee.") 

AB,  Sacro-pubio  diameter  ;  CD,  superior  bis-iliac  diameter  ;  EF,  Inferior 
bis-iliac  diameter;  KH,  IJ,  ilio-sacral  diameters. 

prominent.     The  symphysis  is  rectilinear  ;  the  pelvic  cavity  is 
nearly  cylindrical  and  much  elongated.     Its  more  contracted 
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point  lies  at  the  level  of  the  superior  ischiatic  spine.  Here 
the  foetus  becomes  arrested  when  it  is  very  large.  The 
anterior  opening  is  oblique;  its  inferior  interiliac  diameter 
surpasses  the  superior. 

Differences  in  the  Pelvis  according  to  Sex. 

There  is  a  considerable  difference  in  the  size  and  conforma- 
tion of  the  male  and  female  pelvis  in  the  domesticated  animals, 
as  might  be  expected  from  the  difference  in  the  sexual 
functions.  The  female  pelvis  is  larger  in  every  sense,  but 
more  particularly  in  its  trans^«rse  diameter. 

In  the  mare  the  inlet  is  much  larger  than  in  the  horse. 
The  ilio-pectineal  crests  are  farther  apart,  the  distance  between 
the  pubis  and  sacrum  is  much  greater,  while  the  upper  surface 
of  the  pubis  is  concave.  In  the  horse  the  pubis  is  thicker, 
and  its  upper  surface  convex.  In  the  mare  the  inlet  is  more 
oblique,  the  ischiatic  spines  and  ischial  tuberosities  are  more 
widely  separated,  and  the  ischia  meet  at  a  more  open  angle. 
The  ischial  arch  is  wider  than  in  the  horse,  and  forms  a  more 
regular  curve  in  joining  the  tuber  ischii.  The  obturator 
foramina  are  larger  and  more  circular  in  the  mare,  and  the 
ischio-pubic  symphysis  is  farther  from  the  cotyloid  cavities. 
The  sacrum  is  also  broader  and  longer  in  the  mare,  and 
rather  more  concave  from  before  to  behind. 

The  differences  in  the  pelvis  of  the  mare  and  the  horse  are 
sometimes  noticeable  at  birth ;  but  they  are  generally  most 
apparent  when  the  adult  period  has  been  reached,  and  the 
body  has  acquired  its  definite  form.  In  both  sexes  the  supero- 
inferior  diameter  of  the  pubis  is  greater  than  the  transverse 
in  early  life.  Some  idea  of  the  difference  in  dimensions  of 
the  pelvic  cavity  may  be  obtained  from  the  following  measure- 
ments of  two  animals  of  about  the  same  size : 


Vertical  Diameters. 

Horizontal  Diameters, 

Between  the 

Sacrum  and 

Pubis. 

Between  the 

Sacrum 
and  Ischium. 

Between  the 

Ilio-Pectineal 

Crests. 

Between  the 
Ischiatic  Spines. 

Mare 
Horse 

Inches. 

9 

8 

Inches. 

6A 

Inches. 

n 

8 

Inches. 
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The  pelvis  of  the  gelding  which  has  been  castrated  in  early 
life  takes  on  many  of  the  characters  of  that  of  the  mare. 

These  sexual  differences  are  also  noted  to  some  extent  in 
the  other  domesticated  animals,  but  are  not  so  marked  in  the 
smaller  animals  until  the  female  has  brought  forth  young 
several  times. 

CAPACITY  OF  THE  PELVIS,  OR  PELVIMETRY. 

The  diameters  or  dimensions  of  the  pelvis  vary  in  each  species 
according  to  the  different  sizes  of  the  animals,  in  the  mare,  cow, 
pig,  and  bitch,  even  to  the  extent  of  nearly  2  or  3  inches.  In  the 
sheep,  goat,  ass,  and  cat,  very  little  variation  in  size  occurs, 
and  therefore  the  dimensions  of  the  pelvis  do  not  vary  by 
more  ^han  i  inch.  Pelvimetry  is  a  very  important  matter  to 
the  human  obstetrist,  because  the  human  pelvis  is  liable  to 
be  deformed  or  defective  in  its  proportions,  and  some  idea 
may  be  obtained  beforehand  as  to  whether  any  danger  will 
arise  to  mother  or  child  during  accouchement.  It  may  also  be 
of  some  service  to  know  the  diameters  of  the  pelvis  of  different 
animals,  on  account  of  the  indications  they  may  furnish  in 
many  cases  of  dystokia.  During  parturition  in  herbivora  the 
fojtus  is  so  placed  generally,  that  the  withers  and  shoulders 
are  towards  the  roof  or  superior  plane  of  the  pelvis,  while  the 
sternum  and  anterior  limbs,  which  form  a  larger  mass,  rest  on 
the  floor  or  inferior  plane.  The  passage  of  the  thorax  of  the 
foetus  in  these  animals  is,  apart  from  other  causes,  the  chief 
difficulty  in  parturition.  In  the  carnivora,  frequently  the 
head  of  the  foetus  experiences  some  difficulty  in  passing  through 
the  pelvis. 

The  term  diameter,  in  obstetrics,  is  employed  to  designate 
the  distance  between  certain  parts  in  the  pelvic  cavity,  by 
which,  practically,  we  may  compare  the  capacity  of  that 
space  with  the  volume  of  the  largest  part  of  the  foetus  that 
has  to  pass  through  it. 

The  most  important  diameter  is  certainly  that  between  the 
middle  of  the  sacrum  and  the  ischio-pubic  symphysis  in  the 
large  animals,  and  the  sacro-coccygeal  articulation  and  ischio- 
pubic  symphysis  in  the  smaller  animals.  The  pelvis  of  the 
domesticated  animals  forms  a  very  inclined  plane  ;  and  if  we 
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draw  a  vertical  line  from  the  pubic  symphysis  towards  the 
spine,  it  will  pass  through  the  middle  of  the  sacrum  in  the 
large  animals,  and  the  sacro-coccygeal  articulation  in  the 
smaller  animals.  This  point  is  the  narrowest  through  which 
the  foetus  has  to  pass,  and  in  which  it  will  meet  with  most 
resistance ;  for  while  the  top  of  its  shoulder  is  towards  the 
sacrum,  its  chest  is  resting  on  the  pubis.  Therefore  it  may 
be  said  that  this  really  forms  the  first  solid  resistance  to  be 
overcome  in  parturition. 

Considering  the  variations  in  size  in  some  species,  it  is  not 
possible  to  give  general  measurements  for  all,  but  we  will. 


iiilgg*^. 


Fig.  15. — Median  Section  of  the  Pelvis  of  the  Maee.  (Feanck.) 
1,  Sacrum  ;  2,  two  first  coccygeal  vertebrae ;  3,  two  last  lumbar  vertebrae ; 
4,  ischio-pubio  symphysis  ;  ah,  axis  of  the  pelvic  cavity ;  cd,  supero- 
rnferior  diameter  of  the  inlet ;  ef,  supero-inferior  diameter  of  the 
outlet ;  eg,  vertical  diameter  of  the  inlet ;  ih,  vertical  diameter  of  the 
mid-pelvis  ;  Jcf,  vertical  diameter  of  the  outlet. 

after  Eainard,  give  average  diameters  for  different-sized 
animals  (see  table  on  pp.  24-25). 

Pelvimetry  in  the  living  animal  may  be  carried  on  in  two 
ways  : 

1.  External  Pelvimetry,  which  is  carried  on  by  calculating 
the  diameters  of  the  pelvis  from  certain  measurements  on  the 
outside  of  the  animal.  That  is  done  by  ascertaining — (1)  the 
distance  between  the  two  angles  of  the  haunch  ;  (2)  the  dis- 
tance between  the  two  ischial  tuberosities ;  and  (3)  the  height 
from  the  hip-joint  to  the  level  of  the  highest  point  of  the 
croup.  For  the  first  measurement,  a  straight  piece  of  wood 
is  placed  vertically  against  each  haunch,  and  the  space  be- 
tween them  is  measured.     The  distance  between  the  ischial 
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Average  Diameters  of  the  Pelvis  for  Different-Sized 

Animals. 


Species. 

Height. 

Inlet. 

Outlet. 

Diameters. 

Measures- 

Diameters. 

Measures — 

Horse 

15  hands 

Supero-inferior 

Vertical 

Transverse 

Inches. 

94 

9i 

9J  to  9^ 

Vertical 
Transverse 

Inches. 
6ft- 
7* 

14  hands 

Supero-inferior 

Vertical 

Transverse 

9}  to  9^ 

8ft 
8ft  to  9 

Vertical 
Transverse 

6  to  6^ 

6ft  to  7 

12  hands 

Supero-inferior 

Vertical 

Transverse 

8ft  to  8ft 
7i  to  7* 

Vertical 
Transverse 

4ft  to  4ft 
5tV  to  51 

Ass 

Medium 
size 

Supero-inferior 

Vertical 

Transverse 

7A 
5ft 
4ft 

Vertical 
Transverse 

4ft= 
3ft 

Cow 

Medium 
size 

Supero-inferior 

Vertical 

Transverse 

8ft 
7* 
7ft 

Vertical 
Transverse 

7ft 

7i 

Sheep 

Ordinary 
size 

Supero-inferior 

Vertical 

Transverse 

4ft 
2ft 
3ft 

Vertical 
Transverse 

3i 
2| 

Goat 

Medium 
size 

Supero-inferior 

Vertical 

Transverse 

4| 
2f 
3* 

Vertical 
Transverse 

24 

n 

Pig 

274  in. 
Length 

from 
snout  to 
tail,  54| 
inches. 

Supero-inferior 

Vertical 

Transverse 

4 

3ft 

3ft 

Vertical 
Transverse 

2ft 
4 

Dog 

Large 

Supero  inferior 

Vertical 

Transverse 

2| 
2 

2 

Vertical 
Transverse 

2i 
2 

Small 

Supero-inferior 

Vertical 

Transverse 

2 

1ft 
1ft  to!  A 

Vertical 
Transverse 

2 
1ft 

Cat 

Ordinary 
size 

Supero-inferior 

Vertical 

Transverse 

2i 
2 

1ft 

Vertical 
Transverse 

2* 

1ft 

capacity  of  the  pelvis,  or  pelyimetey       25 
Mare. 


Diameters. 


Baumeister 
and  Rut  ff. 


Carsten- 
Harms. 


Arloing. 


Saint-Cyr. 


Inlet. 
Supero-inferior  diameter 
Transverse  diameter   ... 

Outlet. 
Supero-inferior  diameter 
Transverse  diameter    ... 


Inches. 

9  to  10 

11  to  12J 

9  to  10 
9 


Inches. 

H 

9i 

7i 
6i 


Inches. 
9 

7 


Inches. 

8| 
8t^ 


Cow. 


Diameters. 

Baumeister 
and  Eueff. 

Carsten- 
Harms. 

Arloing. 

Saint-Cyr. 

Inlet. 
Supero-inferior  diameter 
Transverse  diameter    ... 

Outlet. 
Supero-inferior  diameter 
Transverse  diameter    ... 

Inches. 

9to9i 
6f  to  7} 

9 
9 

Inches. 

7 

Inches. 

Inches. 

tuberosities  is  taken  directly  with  a  tape-measure.  In  the 
third  case  a  straight  piece  of  wood  is  placed  horizontally 
across  the  summit  of  the  croup,  while  another  is  laid  in  the 
same  direction  along  the  trochanter  and  ischial  tuberosity, 
the  vertical  distance  between  the  two  pieces  giving  the 
measurement.  The  transverse  diameter  of  the  outlet  of  the 
pelvis  is  taken  as  being  nearly  equal  to  one-fourth  of  the 
distance  between  the  haunches  added  to  that  between  the 
ischial  tuberosities  ;  while  the  supero-inferior  diameter  of  the 
outlet  is  supposed  to  be  equal  to  three-fourths  of  the  vertical 
distance  between  the  coxo-femoral  joint  and  the  croup.  Arloing 
calculates  that  the  sacro-pubic  diameter  of  the  inlet  equals 
xf  of  the  vertical  diameter  of  the  outlet,  and  the  transverse 
diameter  of  the  inlet  equals  i|xr  of  the  transverse  diameter  of 
the  outlet. 

Saint-Cyr  attempts  also  to  fix  a  ratio  between  the  height  of 
the  mare  and  the  sacro-pubic  diameters  of  the  pelvic  inlet, 
and  between  the  intervals  separating  the  angles  of  the  haunch 
and  the  transverse  diameter  of  the  pelvis. 

The  sacro-pubic  diameter  is  obtained  by  multiplying  the 
height  of  the  mare  by  the  fraction  0"1515. 
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For  the  bisiliae  diameter  two  ratios  are  required — one  for 
fine,  well-bred  females,  in  which  the  bones  are  more  compact 
and  the  connective  tissues  poorly  developed,  and  which  have 
a  relatively  large  pelvis ;  the  other  for  coarse,  lymphatic 
mares  having  strong  bony  formation,  by  which  the  pelvis 
is  smaller  than  one  would  a  priori  suppose.  The  bisiliae 
diameter  is  therefore  obtained  by  multiplying  the  breadth  of 
the  croup  by  0*4654  for  thoroughbred  mares,  and  0'3945  for 
coarse  bred  mares. 

In  the  cow,  Saint-Cyr  gives  the  coefficients — 0"174  for  the 
sacro-pubic  diameter,  and  0'0388  for  the  interiliac  diameter. 
Violet's  ratios,  obtained  in  the  same  way,  are  slightly  different 
from  the  above. 

The  following  is  a  table  of  coefficients  for  arriving  at  the 
diameters  of  the  inlet  to  the  pelvis  in  the  various  domesticated 
animals,  with  possible  margin  of  error  (Saint-Cyr  and  Violet) : 


Nature. 

Mare. 

Cd-w. 

Ewe. 

Goat. 

Coefficient  of  sacro-pubic 

diameter          

0-143 

0-180 

0-180 

0-160 

Possible  error 

10  to  20  mm. 

5  to  15  mm. 

Coefficient     of     superior 

interiliac 

0-43 

0-36 

0-51 

0-45 

Possible  error      

10  to  15  mm. 

5  to  15  mm. 

By  the  above  means  an  indication  is  obtained  as  to  the 
apparent  fitness  of  the  animal  for  breeding  purposes,  but  it 
gives  no  information  about  the  presence  or  absence  of  internal 
abnormalities  or  defects.  For  this  purpose  we  must  have 
recourse  to  direct  exploration  or  internal  pelvimetry. 

2.  Internal  or  Direct  Pelvimetry  is  resorted  to  by  manual 
examination  of  the  interior  of  the  pelvis  through  the  vagina 
or  rectum.  The  hand  may  be  successfully  employed  in 
ascertaining  the  different  diameters  by  spans— as  the  thumb 
from  the  index  to  the  middle  finger,  and  even  widely  spread 
to  the  little  finger,  the  distance  between  these  being  previously 
known. 

The  axis  of  the  pelvis  is  the  term  given  to  an  imaginary  line 
drawn  through  the  pelvic  canal  from  before  to  behind  at  an 
equal  distance  from  the  circumference.     In  animals  there  is 
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only  one  axis,  and  that  is  almost  rectilinear,  the  sacro-vertebral 
angle  or  promontory  being  comparatively  little,  developed, 
and  the  sacrum  passing  in  a  direct  line  from  the  vertebral 
canal.  This^rectilinear  direction  of  the  pelvic  axis  is  greatly 
to  the  advantage  of  animals  during  parturition,  so  that  the 
axis  of  the  canal  requires  but  little  notice  from  the  veterinary 
obstetrist,  except  when  the  passage  is  very  constricted. 

FEMALE  GENERATIVE  ORGANS. 

The  Mammary  Glands,  or  Mammae,  are  the  glands  destined 
to  secrete  the  fluid — milk — -which  is  to  nourish  the  young 
animal  for  some  time  after  birth.  In  early  life  they  are  very 
rudimentary,  but  become  developed  with  age,  and  attain  their 
full  dimensions  when  the  female  is  capable  of  reproduction, 
and  especially  at  the  full  period  of  gestation,  when  their 
function  is  about  to  be  carried  on  actively.  After  parturition 
their  largest  development  is  reached,  and  at  the  end  of  the 
period  of  suckling  the  young  they  lose  their  activity  and 
diminish  considerably  in  size. 

In  the  mare  the  mammary  glands  are  two  in  number, 
placed  close  together,  one  on  either  side  of  the  middle  line,  in 
the  inguinal  region,  about  9  inches  in  front  of  the  vulva, 
and  under  the  prepubic  tendon.  Externally  each  is  hemi- 
spherical in  shape,  and  separated  from  its  fellow  by  a  shallow 
furrow.  From  the  central  portion  of  each  a  conical,  slightly 
flattened  prolongation — the  teat,  or  nipple — descends.  The 
teat  is  rounded  at  the  extremity,  where  two  or  sometimes 
three  small  ducts  open.  From  these  ducts  the  milk  is  with- 
drawn by  the  foal  by  suction.  The  glands  are  attached  to  the 
abdominal  tunic  by  means  of  several  wide,  short,  but  elastic, 
bands.  The  skin  over  the  udder  is  thin,  smooth,  pliable,  and 
provided  with  numerous  sebaceous  glands,  usually  dark  in 
colour,  and  covered  with  a  soft,  short  down,  save  over  the 
extremities  of  the  teats,  which  are  destitute  of  hair. 

Under  the  skin  the  gland  is  covered  with  a  yellow  fibrous 
elastic  envelope,  which  comes  in  apposition  with  that  of  the 
opposite  side,  and  so  forms  a  complete  septum  between  the 
two  glands.  It  furnishes  from  its  inner  face  numerous  pro- 
longations, which  cross  each  other  in  the  mass  of  the  gland. 


28  A   TEXT-BOOK   OF    VETEEINARY    OBSTBTBICS 

and  form  septa,  or  partitions,  that  divide  it  into  distinct  lobes 
or  lobules.  Externally  this  envelope  is  closely  adherent  to 
the  skin. 

The  glandular  tissue  is  of  a  pinkish-yellow  colour  and 
of  moderately  firm  consistence.  The  lobules  into  which 
it  is  divided  are  easily  identified  on  section  of  the  gland. 
The  gland  is  of  the  racemose  tubular  type.  The  lobules 
consist  of  clusters  of  acini,  or  blind  vesicles,  which  open  into 
ducts  leading  between  the  lobules  to  the  base  of  the  teat. 
Here  they  open  into  the  galactophorous  or  lactiferous  sinuses. 

The  Galactophorous  or  Lactiferous  Sinuses  are  reservoirs  for 
the  reception  of  milk  until  it  is  required  by  the  foal.  They  are 
situated  slightly  above  the  base  of  the  teat,  and  are  generally 
two  in  number — one  in  front,  the  other  behind.  Occasionally 
there  are  three  or  even  four  sinuses.  They  nearly  always 
communicate  with  one  another,  and  are  prolonged  into  the 
teat  by  a  corresponding  number  of  small  terminal  and  inde- 
pendent ducts  which  open  at  the  apex  of  the  teat.  These 
ducts  narrow  towards  their  openings,  which  are  placed  close 
together.  The  ducts  are  lined  by  a  thin  mucous  membrane, 
which  is  continuous  at  their  orifices  with  the  skin. 

The  teats  vary  in  length  with  use.  They  are  composed  of 
non-striped  circular  and  longitudinal  muscle  fibres,  which  are 
most  developed  at  the  apex,  where  they  act  as  a  sphincter 
and  prevent  the  passive  flow  of  milk. 

The  mammary  glands  are  supplied  with  blood  from  the 
subcutaneous  abdominal  and  mammary  branches  of  the 
external  pudic  artery.  The  veins  withdrawing  the  blood 
partly  accompany  the  arteries,  and  partly  pass  through  the 
tendon  of  origin  of  the  gracilis  to  join  the  deep  femoral  vein. 
The  lymphatic  vessels  carry  the  lymph  to  the  supramammary 
lymphatic  glands.  The  nerve  -  supply  is  carried  by  the 
inguinal  nerves. 

The  changes  which  occur  in  the  gland  at  the  age  of 
puberty  and  the  termination  of  gestation  affect  not  only  the 
size  and  secretion,  but  also  the  minute  structure.  In  the 
young  or  virgin  mare  the  gland  is  hard  and  scarcely  per- 
ceptible, and  it  is  not  very  large  in  animals  which  have  been 
pregnant  once  or  twice ;  but  when  a  mare  has  borne  several 
foals  the  mammary  gland  afterwards  remains  enlarged  and 
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pendulous.  In  non-pregnant  animals  the  alveoli,  or  acini,  of 
the  gland  are  small  and  filled  with  epithelium.  Towards  the 
end  of  gestation  the  gland  increases  in  size  and  consistence, 
the  alveoli  increase  in  size  and  number,  and  the  epithelium 
becomes  charged  with  fat  granules. 

Towards  the  end  of  gestation  a  clear,  albuminous,  glairy 
fluid  may  be  withdrawn  from  the  teats.  Shortly  before 
parturition  the  secretion  of  milk  commences  and  the  acini  are 
enlarged,  the  epithelial  cells  in  the  centre  are  cast  off,  and 
the  acini  are  then  lined  with  a  single  layer  of  cubical  cells. 
The  maximum  size  of  the  acini  and  of  the  gland  is  main- 


Fict.  16. — Section  of  Udder  of  Cow.     (Feanck.) 
n,  Anterior  quarter  ;  h,  posterior  quarter  ;  g,  septum  between  the  quarters  ; 
c,  c,  section  of  the  lactiferous  ducts  ;  d,  d,  lactiferous  sinus  or  milk 
cistern  ;  e,  e,  orifice  of  the  teat ;  /,  large  lymph  gland  in  the  posterior 
quarter. 

tained  with  slight  variations  during  the  entire  period  ^  of 
lactation.  At  the  termination  of  this  period  the  secretion 
gradually  ceases,  and  the  gland  again  assumes  its  quiescent 
condition  and  nearly  its  ordinary  size. 

In  the  coic  the  udder  is  placed  in  a  similar  position  to  the 
mammary  glands  of  the  mare.  It  consists  of  four  mammary 
glands  called  "  quarters,"  distinguished  as  "  hind  "  and  "fore." 
The  right  and  left  glands  are  easily  mapped  out  ;  the  anterior 
and  posterior  quarters  are  not  well  separated  on  the  outside. 
Each  quarter  has  no  communication  by  duct  with  its  neigh- 
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bour.  Each  gland  has  its  correspondmg  teat,  much  longer 
and  more  cylindrical  than  in  the  mare.  At  the  base  of  each 
teat  there  is  a  single  galactophorous  sinus,  and  it  opens 
through  the  teat  by  a  single  excretory  canal.  The  walls  of 
the  latter  are  thick,  elastic,  and  retractile.  Not  infreqaently 
behind  the  four  teats  one  or  two  rudimentary  teats  are  found  ; 
in  rare  cases  they  have  been  observed  to  be  perforate  and  to 
yield  milk.  The  teats  of  the  cow  are  generally  from  24  to 
3i  inches  long,  and  the  length  varies  according  as  the  animal 
has  reared  a  larger  or  small  number  of  calves. 


r 


Fig.  17.     (Viechow.) 

Lobule  of  the  mammae  filled  with  milk  ; 
B,  milk  globules  ;  C,  colostrum :  a,  cell 
with  a  visible  nucleus ;  b,  cells  from 
which  the  nucleus  has  disappeared. 


Fig.  18.  —  Section  of 
THE      Cow's     Teat. 

(GUIBOUET.) 

a,  a,  Principal  lactiferous 
ducts ;  h,  lactiferous 
sinus;    c,    t,    acini; 

d,  elastic   or  dartoid 
tissue    of     the    teat ; 

e,  orifice  of  the  teat. 


In  the  cow  the  secretion  of  milk  can  be  excited  and  main- 
tained by  regular  milking  for  nine  to^twelve  or  fifteen  months 
after  the  birth  of  the  calf. 

Under  domestication  the  activity  of  the  milk  glands  has 
been  highly  developed  in  the  cow  and  goat  to  provide  the 
important  food-supply  to  man  of^milk  and  its  derivatives- 
cream,  butter,  and  cheese. 

In  the  sheep  and  goat  there  are  only  two  mammary  glands 
which  resemble  those  of  the  cow.     In  the  goat  two  posterior 
rudimentary  teats  are  sometimes  developed,  and  the  o-alac- 
tophorous  sinus  is  very  large,  and  may  contain  as  much  as 
3  ounces  of  milk. 
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In  the  pig  the  mammae  are  ten  or  twelve  in  number, 
disposed  in  two  parallel  rows,  extending  from  the  inguinal 
region  to  beneath  the  thorax,  and  distinguished  as  inguinal, 
abdominal,  and  thoracic  mammae.  There  are  no  lactiferous 
sinuses.  From  five  to  ten  ducts  open  at  the  free  extremity  of 
each  teat.     The  mammae  are  separated  by  distinct  furrows. 

In  the  bitch  there  are  eight  to  ten  mammae,  arranged  as  in 
the  pig.  When  the  mammas  number  ten,  there  are  in  each 
row  two  pectoral,  two  abdominal,  and  one  inguinal  gland. 

The  secretion  of  milk  is  a  special  function  of  the  mammary 
glands,  and  takes  place  in  the  acini.  The  fluid  is  conveyed 
from  these  into  the  lactiferous  ducts  and  sinuses,  where  it  is 
stored  until  a  certain  period;  this  retention  after  a  time 
distends  the  glands  very  much,  and  puts  the  elastic  envelope 
greatly  on  the  stretch,  while  the  teat  also  increases  in  size, 
length,  and  firmness.  When  this  distension  becomes  in- 
ordinate, as  in  overstocking  in  cows,  it  causes  the  animal 
uneasiness,  pain,  and  even  fever ;  and  if  not  relieved  by 
natural  or  artificial  means,  it  may  occasion  mischief.  In  the 
majority  of  cases  the  pressure  of  the  envelope  on  the  contained 
fluid  overcomes  the  resistance  of  the  sphincter  at  the  end  of 
the  teat,  and  relief  is  afforded  in  this  way. 

The  Vulva. 

The  vulva  is  the  posterior  portion  -  of  the  external  genital 
passage.  It  lies  below  the  anus  and  above  the  ischial  arch, 
and  is  in  contact  at  the  sides  with  the  sacro-sciatic  ligament 
and  semimembranosus  muscle.  Its  outer  opening  has  the 
form  of  a  vertical  slit,  the  lateral  boundaries  of  which  are 
called  the  lips,  or  labia,  which  meet  above  and  below  at  the 
angles.  The  upper  commissure,  or  angle,  is  acute  and 
separated  by  a  very  narrow  interval,  the  perinaeum,  from  the 
anus.  The  lower  commissure  is  rounded,  and  presents  a 
small  recess  accommodating  the  clitoris.  The  lips  are  usually 
in  contact,  and  vary  in  length  according  to  the  age  and  con- 
dition. They  are  covered  on  the  outside  with  a  thin,  smooth, 
unctuous,  usually  pigmented  skin,  on  which  the  hair  is  fine 
and  scanty.  Internally  they  are  covered  with  mucous  mem- 
brane similar  to  that  covering  the  vagina.     This  is  constantly 
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lubricated  with  a  greasy  mucus  with  a  special  odour  accord- 
ing to  the  species  ;  on  the  free  border  the  skin  and  mucous 
membrane  meet. 

The  vulva  extends  forwards  for  about  5  inches  in  the  mare, 
and  is  continuous  with  the  vagina.  The  point  of  separation 
is  the  hymen,  which  is  inconstant  in  the  lower  animals,  and 
here  is  only  indicated  by  the  position  of  the  meatus  urinarius. 

The  mucous  membrane  lining  the  vulva  is  smooth,  pmk, 
and  is  continuous  with  that  of  the  vagina.  Near  the  margin 
of  the  labia  it  frequently  shows  black  pigmented  patches.     It 


Fig.  19. — The  Generative  Organs  of  the  Mare  in  Situ.  (Saint-Cyr.) 

1,  Body  of  the  uterus  ;  2,  2,  cornua  of  the  uterus  ;  3,  vagina ;  4,  bladder  ; 
5,  rectum;  6,  sphincter  of  the  anus;  7,  constrictor  muscle  of 
the  vulva ;  8,  bulb  of  the  vagina  ;  9,  ovary  and  fimbriated  body ; 
10,  Fallopian  tube  ;  11,  kidney  ;  12,  12,  broad  hgament. 

is  provided  with  numerous  mucous  glands.  The  wall  of  the 
vulva  is  also  provided  with  two  constrictor  muscles  and  an 
erectile  structure,  the  vaginal  bulb.  The  anterior  constrictor 
of  the  vulva  invests  the  vulva  near  the  meatus  urinarius, 
where  it  acts  as  a  sphincter  to  the  vulva  and  urethra.  It  is 
confounded  behind  with  the  posterior  constrictor.  The 
posterior  constrictor  of  the  vulva  forms  the  substance  of  the 
labia,  and  above  its  fibres  are  confounded  with  those  of  the 
sphincter  ani.     Its  lower  fibres  are  partly  attached   to  the 
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clitoris,  and  throughout  its  extent  it  is  firmly  adherent  to 
the  skin.  It  contracts  the  vulva  during  copulation,  and  com- 
presses the  penis ;  by  reason  of  its  attachment  to  the  clitoris, 
it  erects  that  organ.  This  especially  occurs  during  oestrum 
and  after  urination,  when  the  posterior  constrictor  of  the 
vulva  contracts  and  the  lower  commissure  of  the  vulval  open- 
ing is  everted  and  the  clitoris  exposed. 

The  vulva  is  also  provided  with  muscular  ligaments 
analogous  to  the  retractor  penis  of  the  male. 

The  vaginal  bulb  is  a  band  of  erectile  tissue  placed  between 
the  posterior  constrictor  and  the  mucous  membrane  of  the 
vulva.  It  passes  from  the  base  of  the  clitoris  to  the  sides  of 
the  vulva,  where  it  terminates  in  a  round,  salient,  or  ring-like 
lobe.  During  copulation  it  becomes  distended  with  blood, 
and  so  constricts  the  capacity  of  the  vulva,  and  assists  in 
rendering  the  coaptation  of  the  copulatory  organs  more  com- 
plete. It  is  homologous  with  the  corpus  spongiosum  of  the 
male  penis. 

The  Clitoris  is  an  exact  but  miniature  counterpart  of  the 
corpora  cavernosa  of  the  male  penis.  From  2  to  3  inches  in 
length,  this  body  commences  by  two  roots  attached  to  the 
ischial  arch,  and  which  are  covered  each  by  a  rudimentary 
erector  clitoridis  muscle.  Thence  it  projects  as  a  rod  upwards 
and  backwards  in  a  small  recess  at  the  inferior  commissure  of 
the  vulval  opening.  Its  free  extremity  is  enveloped  in  a 
mucous  cap— the  preputium.  Towards  the  centre  of  this 
extremity  is  a  small  pit  containing  sebaceous  matter.  The 
mucous  membrane  covering  it  is  usually  dark-coloured  or 
marbled,  though  ia  white  mares  it  may  be  colourless.  The 
clitoris  is  composed  chiefly  of  erectile  tissue.  It  is  more 
especially  the  seat  of  venereal  excitation  during  coition  ;  it  is 
frequently  erected  at  that  time  and  during  cestrum.  It  is 
abundantly  supplied  with  nerves,  which  endow  it  with  the 
most  acute  sensibility.  Its  function  is  not,  however,  very 
important ;  it  has  no  marked  action  on  oestrum  or  fecundation. 
In  the  mare  it  is  frequently  removed  for  the  relief  of  nympho- 
mania, but  the  results  are  not  certain. 

The  Meatus  Urinarius  is  the  opening  of  the  urethra  into  the 
vulva.  It  lies  in  the  middle  line  on  the  floor  of  this  canal  in 
the  mare,  about  4  to  6  inches  in  front  of  the  outer  opening. 
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It  will  admit  the  entrance  of  two  or  three  fingers.  It  is  pro- 
tected above  by  a  horizontal  fold  of  mucous  membrane,  the 
valve  of  the  meatus  urinarius,  the  free  border  of  which  is 
directed  backwards.  The  object  of  this  fold  is  to  direct  the 
flow  of  urine  backwards  to  the  exterior.  The  large  size  of 
this  opening  predisposes  to  prolapse  and  eversion  of  the 
bladder,  which  is  more  common  in  the  mare  than  in  any  of 
the  other  domesticated  mammals.  The  urethra  from  this 
opening  passes  downwards  and  forwards  beneath  the  vagina 
to  the  urinary  bladder. 

The  Hymen  is  a  transverse  membranous  partition  between 
the  vulva  and  vagina.  It  lies  immediately  in  front  of  the 
meatus  urinarius.  It  is  due  to  the  persistence  of  the  partition 
between  the  termination  of  the  hind -gut  and  the  proctodeum 
of  the  embryo  ;  as  a  rule  it  disappears  in  our  animals  before 
birth.  When  present,  it  is  perforate,  and  usually  consists  of 
a  membranous  band  connecting  the  floor  with  the  roof  of  the 
genital  passage.  In  white  and  grey  heifers  it  is  commonly  per- 
sistent and  imperforate,  causing  the  retention  of  utero-vaginal 
secretions  (white  heifer  disease).  Occasionally  the  remains 
of  the  septum  are  noted  as  little  pedunculated  appendices  in 
front  of  the  meatus  urinarius. 

In  the  cow  the  lips  of  the  vulva  are  larger,  softer,  and 
thicker,  than  in  the  mare,  and  the  inferior  commissure,  angular 
and  prolonged  into  a  curved  peak,  is  furnished  with  a  tuft  of 
hair.  On  the  floor  of  the  meatus  a  digital  pit  or  infundib- 
ulum  is  placed.  It  must  be  kept  in  mind  when  passing  the 
catheter.  Two  large  almond-shaped  glands,  the  vulvo-vaginal 
glands  (S.  Bartholini),  lie  under  the  mucous  membrane  on  the 
floor  of  vulva,  and  their  ducts  open  about  1  inch  in  front  of 
the  external  genital  opening.  The  clitoris  is  longer  and  more 
slender  than  in  the  mare. 

In  the  sheep,  which  has  not  copulated,  a  riband-like  band  is 
frequently  present  to  represent  the  hymen. 

In  the  pig  the  inferior  commissure  is  acute,  and  the  meatus 
urinarius  is  not  protected  by  a  valve. 

In  the  bitch  and  cat  the  vulval  opening  is  triangular,  the 
inferior  commissure  is  acute.  The  urethra  opens  on  a 
depression  without  a  valve.  In  the  cat  a  small  cartilage  or 
bone   exists  in  the  clitoris.     The  interval  between  the  anus 
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Fig.  20. — Generative   Organs   of  the  Mare  :   Isolated  and   Partly 
Opened.     (Chauveau.) 

1, 1,  Ovaries  ;  2,  2,  Fallopian  tubes  ;  3,  pavilion  of  the  tube,  external  face  ' 
4,  ibid.,  inner  face,  showing  the  opening  in  the  middle  ;  5,  ligament  o^ 
the  ovary ;  6,  intact  horn  of  the  uterus  ;  7,  a  horn  opened ;  8,  body 
of  the  uterus,  upper  face  ;  9,  broad  ligament ;  10,  cervix,  with  its 
numerous   folds   or  pahna  plicata ;    11,   cul-de-sac  of  the  vagina; 

12,  interior    of  the   vagina,  with   its   folds   of   mucous   membrane  ; 

13,  urinary  meatus  and  its  valve,  14;  15,  nmcous  fold,  a  vestige  of 
the  hymen ;  16,  interior  of  the  vulva  ;  17,  clitoris  ;  18, 18,  labia  of  the 
vulva;  19,  inferior  commissure  of  the  vulva. 
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and  vulva,  the  perinseum,  is  much  wider  in  the  bitch,  cat,  and 
pig,  than  in  the  larger  animals. 

The  internal  limits  of  the  vulva  are  defined  by  the  constric- 
tion of  the  vaginal  bulb,  which  forms  a  marked  prominence 
in  early  Hfe,  but  tends  to  disappear  in  relaxed  folds  after  the 
animal  has  brought  forth  young  several  times.  The  dimen- 
sions of  this  aperture  are  rather  adapted  for  the  passage  of 
the  foetus  than  the  penis,  though  its  narrowness  is  sometimes 
an  obstacle  to  delivery  in  a  primipara.  The  limbs,  body,  or 
head,  of  the  foetus  are  at  times  arrested  at  the  superior  com- 
missure, which  they  so  distend  as  to  threaten  laceration  of 
that  part.  In  emaciated  animals,  and  particularly  in  the 
mare,  the  vulva  is  deeply  retracted  above  the  ischia,  and 
consequently  this  predisposes  them  to  be  injured  in  this 
region  during  coitus,  by  the  accidental  introduction  of  the 
male  organ  into  the  anus,  the  mechanical  action  of  which 
damages,  and  may  even  rupture,  the  rectum. 

The  Vagina. 

The  Vagina  is  a  musculo-membranous  canal  with  thin 
walls.  It  extends  almost  horizontally  backwards  within  the 
pelvis  from  the  cervix  uteri  to  the  vulva.  It  is  related  above 
to  the  rectum  and  sacrum,  below  to  the  bladder  and  urethra  and 
floor  of  the  pelvis,  and  laterally  to  the  ureter  and  side-walls  of 
the  pelvis.  When  distended  it  is  cylindrical,  but  usually  its 
sides  are  in  contact.  It  varies  in  length  from  9  to  10  inches.  It 
is  covered  in  its  anterior  two  or  three  inches  by  peritoneum,  and 
is  attached  at  its  lateral  borders  by  the  uterine  broad  ligament 
to  the  roof  of  the  pelvis.  In  its  posterior  part  it  is  connected 
with  the  neighbouring  organs  by  loose  fibrous  tissue.  In- 
ternally it  is  lined  by  a  thin,  smooth,  rose-pink  mucous 
membrane  disposed  in  longitudinal  folds  or  rugae,  which  are 
more  conspicuous  after  several  births.  These  folds  favour 
the  dilatation  of  the  canal  during  copulation  and  parturition,  so 
that  the  vagina  may  be  ballooned  almost  to  the  size  of  the 
pelvis.  The  ballooning  of  the  vagina  may  be  induced  also  by 
the  injection  of  various  tepid  fluids  and  by  manipulation,  and 
probably  increases  the  safety  of  copulation  by  rendering  it 
impossible  for  folds' of   the   mucous   membrane   to   become 
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caught  by  the  penis  and  injured.     This   membrane  at  the, 
anterior   extremity  is  reflected  from  the  cul-de-sac   of   the 
vagina  over  the  cervix  of  the  uterus,  which  projects  hke  a 
knob  into  the  cavity.     On  the  outside  of  the  mucous  mem- 
brane the  vagina  is  invested  with  a  thin  muscular  coat. 

The  vagina  serves  for  copulation  and  the  passage  of  the 
foetus. 

In  the  cow  the  vagina  is  longer  and  wider,  the  mucous 
membrane  is  thicker,  and  is  disposed  in  transverse  rugse,  and 
at  each  side  of  the  passage  a  mucous  canal,  "  the  canal  of 
Gaertner,"  extends  between  the  mucous  and  muscular  layer. 

These  canals  begin  in  cul-de-sacs  in  the  uterine  broad  liga- 
ment, and  open  posteriorly  into  the  genital  passage  in  front 
and  at  the  side  of  the  meatus  urinarius.  Their  use  ia  not 
known.  They  are  usually  absent  in  the  sheep,  goat,  bitch, 
cat,  and  mare. 

In  the  pig  the  canals  of  Gaertner  are  present ;  the  folds  of 
vaginal  mucous  membrane  are  longitudinal. 

In  the  hitch  or  cat  the  vagina  is  long,  and  its  mucous 
membrane  is  thrown  into  longitudinal  as  well  as  transverse 
folds.  In  both  animals  the  canal  is  wider  towards  the  vulva, 
and  the  walls  are  strengthened  by  a  considerable  quantity  of 
white  fibrous  tissue. 

The  Uterus. 

The  Uterus,  or  womb,  is  an  elongated  musculo-membranous 
sac  which  receives  the  ovum,  and  constitutes  the  receptacle 
for  the  nutrition,  development,  and  finally  the  expulsion,  of 
the  foetus.  It  lies  partly  in  the  abdomen  and  partly  in  the 
pelvis.  The  whole  uterus  is  shaped  like  the  letter  Y.  Its 
posterior  portion,  the  body,  is  a  simple  cylindrical  reservoir, 
about  5  to  8  inches  long,  slightly  flattened  above  and  below, 
while  the  anterior  portion  is  bifid ;  the  two  divisions,  the 
cornua  or  horns,  curve  upwards  and  forwards.  Each  cornu 
is  about  9  or  10  inches  long.  The  body  is  in  contact  above 
with  the  rectum,  below  with  the  bladder  and  pelvic  flexure 
of  the  double  colon,  and  in  front  with  the  intestines.  It  is 
covered  with  peritoneum,  and  at  the  sides  is  attached  to  the 
roof  of  the  pelvis  by  the  uterine  broad  ligaments.  It  is  con- 
tinuous in  front  with  the  horns  or  cornua,  and  behind  it  is 
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continuous  with  the  vagina.     In  its  latter  portion  it  is  con- 
stricted—the col,  cervix,  or  neck,  of  the  uterus. 

The  cornua  are  cylindrical  tubes  lodged  among  the  intes- 
tines in  the  sublumbar  region,  and  attached  along  the  upper 
concave  border  to  the  roof  of  the  abdomen  by  the  uterine 
broad  ligaments.  The  lower  border  is  convex  and  free.  The 
posterior  extremity  of  each  horn  is  continuous  with  the  body ; 
the  anterior  extremity  forms  a  round  cul-de-sac,  which  has  at 
its  bottom  a  small  tubercle  on  which  the  Fallopian  tube 
opens. 

The  Uterine  Broad  Ligaments  are  double  folds  of  peri- 
toneum which  suspend  the  ovaries  and  Fallopian  tubes  at 
their  anterior  border,  and  posteriorly  the  uterus  and  vagina^ 
from  the  roof  of  the  abdomen  and  pelvis.  They  are  also 
called  alse  vespertilionis,  from  their  general  resemblance  to  the 
wings  of  a  bat.  They  are  wider  in  front  than  behind,  and  in 
passing  backwards  they  converge  towards  the  middle  line. 
A  small  narrow  band  passes  from  this  ligament  to  the  internal 
abdominal  ring,  and  contains  a  thin  muscular  band  analogous 
to  the  round  ligament  of  woman.  These  ligaments  are 
stretched  considerably  in  version  or  inversion  of  the  uterus. 

The  Interior  of  the  Uterus. — The  cavity  of  the  body  com- 
municates with  the  vagina  by  a  narrow  canal  which  traverses 
the  constriction  or  cervix  of  the  uterus,  the  canal  of  the 
cervix.  The  cervix  is  prolonged  into  the  vagina  like  a  tap 
into  a  barrel.  On  this  projection  is  found  the  opening  lead- 
ing from  the  vagina  into  the  body  of  the  uterus  (os  uteri). 
Around  this  aperture  the  utero-vaginal  mucous  membrane  is 
arranged  in  ridges  radiating  from  the  centre,  and  present  the 
appearance  of  a  flower.  The  dimensions  of  the  cervix  and 
OS  uteri  vary  very  much  ;  usually  one  can  pass  one  or  two 
fingers  into  the  os.  During  oestrum  the  os  uteri  is  usually 
dilated,  and  will  admit  the  entrance  of  three  or  four  fingers, 
or  even  the  entire  hand.  Occasionally  the  walls  of  the  cervix 
are  so  flaccid  as  to  interfere  with  fecundation,  and  more 
rarely  the  os  uteri  is  so  constricted  as  to  prevent  the  entrance 
of  semen  to  the  uterus,  and  so  sterility  results.  At  the  time  of 
parturition  the  constriction  at  the  cervix  uteri  disappears,  and 
the  uterus  and  vagina  form  a  single  undivided  canal. 

The  uterine  wall  consists  of  three  layers  :   the  outer  serous. 
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the  middle  muscular,  and  the  inner  mucous.  The  muscular 
layer  consists  of  circular  and  longitudinal  non-striped  fibres  ; 
the  circular  fibres  are  particularly  numerous  at  the  cervix. 
During  gestation  these  fibres  are  increased  in  size  and 
number,  to  permit  the  necessary  dilatation  of  the  uterus, 
without  allowing  its  walls  to  become  too  attenuated  and 
feeble.  This  outer  layer  is  composed  of  longitudinal  fibres, 
and  determine  in  their  contraction  the  shortening  of  the 
uterus,  pushing  the  foetus  at  parturition  towards  the  os  uteri. 
The  inner  layer  is  circular,  and  decreases  the  lumen  of  the 
uterus.  Between  these  two  layers  are  intermediate  bundles  of 
fibres,  oblique  in  direction,  producing  intermediate  effects. 

The  mucous  layer  is  smooth,  delicate,  and  pink  in  colour. 
It  is  everywhere  in  contact  in  the  non-pregnant  condition, 
and  it  is  arranged  in  longitudinal  folds  or  rugse.  These  folds 
become  obliterated  during  gestation.  It  is  covered  with 
ciliated  epithelium,  save  at  the  neck,  where  the  epithelium  is 
pavement.  This  membrane  is  provided  with  numerous 
branched  tubular  glands  (the  utricular  glands),  microscopic 
in  size.  At  certain  periods,  as  during  oestrum,  they  throw 
out  a  large  quantity  of  very  viscid,  almost  transparent  mucus. 
During  gestation  they  become  largely  developed,  and  furnish 
a  thin,  white  albuminous  fluid,  the  so-called  '  uterine  milk. ' 
This  secretion  comes  more  particularly  in  contact  with  the 
intervillous  portions  of  the  foetal  placenta,  in  which  pockets 
are  formed  for  the  reception  of  the  milk,  which  is  absorbed 
by  the  vessels  in  their  walls. 

In  the  mucous  membrane  of  the  cervix  are  special  tubular 
glands,  the  blind  extremities  of  which  are  enlarged,  called  the 
ovula  Nabothi  ;  they  secrete  a  mucous  plug  to  close  the 
OS  uteri  during  gestation. 

The  uterus  is  supplied  with  blood  by  the  ovarian,  uterine, 
and  vaginal  arteries  in  the  uterine  broad  ligaments ;  and  from 
it  the  blood  is  carried  away  by  corresponding  veins.  The 
lymphatic  vessels  issuing  from  the  organ  pass  to  the  sub- 
lumbar  lymphatic  glands  ;  the  nerves  are  derived  from  the 
small  mesenteric  and  pelvic  plexuses. 

When  the  gravid  uterus  increases  in  volume,  it  pushes  the 
pelvic  flexure  of  the  double  colon  before  it  as  it  advances  into 
the  abdominal  cavity,  on  to  the  floor  of  which  it  gradually 
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descends,  and  rests  until  the  termination  of  pregnancy.  In 
its  descent  it  carries  with  it  the  cervix  uteri  and  vagina, 
which  is  considerably  lengthened,  the  traction  being  extended 
even  to  the  vulva,  this  appearing  to  be  buried  between  the 
isehiatic  tuberosities  towards  the  end  of  pregnancy. 

In  the  cow  the  uterus  does  not  extend  into  the  abdomen 
beyond  a  transverse  line  drawn  2  inches  in  front  of  the 
external  angle  of  the  ilium.  The  concave  border  of  the  uterine 
horn,  which  is  attached  to  the  broad  ligament,  is  directed 


Pig.  21. — Utricular  Gland  of 
A  Pregnant  Goat.    (Fkanck.) 


Fig.  22. — Utricular  Gland  of 
A  Pregnant  Cow.     (Franck.) 


downwards,  this  being  due  to  the  cornu  being  revolved  on  its 
long  axis  upwards,  and  to  the  outer  side  of  the  ligament. 
Because  of  the  continuity  with  the  body,  the  base  of  the  horn 
does  not  present  so  much  deviation  as  the  anterior  extremity. 
As  the  foetus  develops  in  the  uterine  cornu,  this  peculiarity  in 
its  position  and  attachment  explains  the  frequency  of  torsion 
of  the  organ  during  pregnancy.  The  cornua  are  thin  and 
tapering  at  their  anterior  extremities,  and  the  body  is  short 
and  narrow.  The  cervix  uteri  is  2J  to  3j  inches  in  length, 
circular  in  section,  and  narrow,  and  its  walls  are  thick,  almost 
as  firm  as  cartilage,  and  irregular  in  shape.  The  os  uteri  is 
either  circular  or  elongated  transversely.     It  shows  two  lips, 
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an  anterior  and  posterior,  the  latter  the  longer.  During 
pregnancy  the  cervix  is  firm  and  tense,  and  appears  to  become 
shortened  in  animals  which  have  had  young  several  times. 

The  -wall  of  the  uterus  is  thicker  than  in  the  mare.  The 
mucous  membrane  is  raised  into  rounded  smooth  prom- 
inences known  as  caruncles  or  uterine  or  maternal  coty- 
ledons. They  are  most  numerous  in  the  cornua,  few  and 
small  in  the  body,  and  vary  from  sixty  to  one  hundred  and 
twenty.  In  heifers  they  are  only  about  the  size  of  beans, 
but  during  gestation  they  increase  up  to  the  size  of  hens' 
eggs.  They  vary  in  shape,  are  slightly  convex  on  the  surface 
in  the  cow,  but  concave  in  the  ewe  and  goat,  and  are  pale  in 
colour  save  during  gestation,  when  they  become  reddish-yellow 
from  the  afQux  of  blood  to  them.  To  them  the  chorion  or 
placenta  of  the  foetus  is  attached.  They  are  disposed  in  longi- 
tudinal series,  four  series  near  the  body  of  the  uterus,  two  at 
the  anterior  extremity,  and  three  in  the  middle  of  the  cornu. 
Each  cotyledon  is  attached  to  the  mucous  membrane  by  a 
narrow  pedicle,  and  in  removing  the  foetal  placenta  after 
parturition  care  has  to  be  taken  not  to  tear  them  off. 

The  utricular  glands  are  wider  than  in  the  mare,  and  have 
lateral  diverticula.  In  the  cotyledonary  parts  the  glands  are 
absent. 

In  the  sheep  and  goat  the  uterus  is  similar  to  that  of  the 
cow,  save  for  the  appearance  of  the  cotyledons  already 
referred  to. 

In  the  fig  the  uterine  cornua  are  long  and  tortuous,  and 
float  among  the  intestines,  which  they  resemble  ;  the  body  of 
the  uterus  is  very  short.  The  numerous  irregular  longi- 
tudinal ridges  on  the  mucous  membrane  of  the  cornua 
gradually  subside  towards  the  cervix,  where  two  or  three 
series  of  thick,  soft  rugsB  are  formed.  The  cervix  uteri  does 
not  project  into  the  vagina.  The  broad  ligaments  resemble 
the  mesentery  in  appearance. 

In  the  hitch  and  cat  the  cornua  are  similar  to  those  of  the 
pig;  they  unite  externally  for  nearly  2  inches  before  they 
join  the  body  of  the  uterus.  The  cervix  uteri  forms  a  smooth, 
thick  prominence.     The  body  of  the  uterus  is  very  short. 

The  cornua  vary  in  size  according  to  the  dimensions  and 
species  of  the  different  animals.      In  those  which  generally 


42 


A    TEXT-BOOK    OF    YETBEINAEY    OBSTETRICS 


bear  one  at  birth  (uniparous),  the  cornua  are  short  ;  the 
foetus  is  usually  developed  in  the  body  and  one  of  the 
cornua  of  the  uterus.  In  those  which  generally  produce  more 
than  one  at  birth,  the  cornua  are  long  in  proportion  to  the 
number  of   young  they  bear ;   while  the  body  is  short,  the 


Fig.  23. — Uterds,  Oviducts,  and  Ovaria,  of  the  Sheep.     (Owen.) 

a,  Vagina ;  b,  os  uteri ;  c,  transverse  folds  of  cervix  uteri ;  d,  body  of 
uterus  ;  e,  e,  caruncles  or  cotyledonal  processes  ;  /,  confluence  of  the 
cornua  ;  g,  intact  cornu  ;  h,  h,  oviducts  or  Fallopian  tubes  ;  i,  i,  fimbrise ; 
Tc,  k,  ovaries  ;  I,  round  ligament ;  wi,  m,  broad  ligaments ;  n,  n,  cotyledons. 

cornua  resemble  the  intestines  in  appearance,  and  the  young 
are  developed  in  them,  the  body  of  the  uterus  seldom  con- 
taining any.  After  parturition  the  uterus  gradually  diminishes 
in  size,  and  some  of  its  supplementary  structures  disappear, 
but  it  never  resumes  its  previous  volume. 


FEMALE  GENERATIVE  ORGANS  43 


The  Fallopian  Tubes. 


The  Fallopian  Tubes,  or  Oviducts,  are  two  small,  ■white,  cylin- 
drical, flexuous  canals,  about  10  inches  long,  and  of  about  the 
thickness  of  a  knitting-needle.  One  is  placed  at  the  anterior 
border  of  each  broad  ligament.  It  opens  posteriorly  on  a 
small  tubercle  into  the  anterior  extremity  of  the  horn  of  the 
uterus  by  a  small  opening,  the  ostium  uterinum.  It  gradually 
increases  in  width  to  its  anterior  extremity,  where  it  is  placed 
on  the  outer  aspect  of  the  ovary  near  the  hilum,  or  ovulation 
fossa.  Here  it  opens  into  the  peritoneal  cavity  on  the  centre 
of  an  expansion  the  edges  of  which  are  cut  into  a  number  of 
unequal  fringe-like  prolongations.  Prom  the  opening  the 
mucous  membrane  is  raised  in  folds,  which  radiate  towards 
the  periphery.  By  this  opening  the  peritoneal  cavity  has  a 
remote  communication  with  the  exterior  through  the  uterus 
and  vagina,  but  this  passage  is  never  or  seldom  likely  to  be  a 
means  by  which  bacteria  or  fluids  will  gain  the  peritoneum 
from  the  uterus.  This  expansion  is  fixed  at  its  inner  edge 
to  the  ovary.  The  wall  of  the  tube  is  composed  of  three 
layers — the  outer  serous,  the  middle  containing  circular  and 
longitudinal  non-striped  muscle  fibres,  and  the  inner  mucous 
layer.  This  latter  layer  is  arranged  in  intricate  longitudinal 
folds,  and  is  lined  with  a  ciliated  epithelium.  The  oviducts 
are  supplied  with  blood  from  the  ovarian  arteries,  and  with 
nerves  from  the  ovarian  plexus. 

When  the  Graafian  follicle  of  the  ovary  is  about  to  rupture, 
the  fimbriae  of  the  Fallopian  tube  grasp  the  ovary  over  the 
follicle,  and  after  rupture  the  ovum  escapes  into  the  Fallopian 
tube,  and  is  carried  back  by  action  of  the  cilia  and  the  muscular 
coat  towards  the  uterus.  The  seizure  of  the  ovum  by  the 
Fallopian  tube  is  all  the  more  certain  in  proportion  as  the 
fimbriated  extremity  is  large  enough  to  grasp  a  large  surface 
of  the  ovary ;  it  is  found  most  developed  in  carnivora.  Here 
probably  also  the  ovum  is  fecundated  with  spermatozoon. 
In  some  few  cases  fecundation  takes  place  at  the  ostium  ab- 
dominale,  and  the  ovum  escapes  into  the  peritoneum,  where 
it  develops,  and  extra-uterine  gestation  results.  The  ovum 
normally  is  carried  to  the  uterus,  where  its  further  develop- 
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ment  takes  place,  if  it  is  fecundated  either  in  the  Fallopian 
tube  or  horn  of  the  uterus. 

In  the  pi'i  the  tube  is  proportionally  longer  than  m  the 
other  species.  In  nminants  and  the  sow  it  is  readily  seen 
underneath  the  peritoneum  without  dissection  ;  in  the  hitch 
frequently  a  great  quantity  of  fat  surrounds  the  Fallopian 

tube. 

The  Ovaries  (Right  and  Left). 

The  Ovaries  (testes  muliebres),  the  essential  organs  of  genera- 
tion in  the  female,  are  two  ovoid  or  reniform  bodies,  each 
being  about  the  size  of  a  hen's  egg,  of  firm  consistence,  of  a 


Fig.  24. — Ovary  opened  Verti- 
cally.    (Saint-Cyr.) 

ShowiBg  opened  Graafian 
follicles. 


Fig.  25. — Portion  of  the  Ovary  of 
A  Pig.     (Saint-Cyr.) 

a,  Point  at  which  a  ripe  vesicle  is 
about  to  escape ;  b,  fissure  by 
which  an  ovule  has  escaped. 


livid  colour,  smooth  on  the  surface,  and  about  1  to  3  ounces  in 
weight.  They  are  loosely  suspended  in  the  sublumbar  region, 
behind  the  kidneys  by  the  uterine  broad  ligaments,  and  float 
above  among  the  small  intestines  and  colon.  They  lie  about 
3  inches  in  front  and  below  the  level  of  the  external  angle  of 
the  ilium.  Each  ovary  presents  on  its  outer  side  a  distinct 
notch  or  hilum,  or  ovulation  fossa,  near  which  the  Fallopian 
tube  is  attached.  The  ovary  is  attached  to  the  horn  of  the 
uterus  by  a  distinct  muscular  band,  the  ovarian  ligament. 

Each  ovary  is  covered  by  a  layer  of  germinal  epithelium, 
from  which  the  ova  and  Graafian  follicles  are  derived.  In 
the  old  mare  this  epithelium  is  replaced  by  the  endothelium 
of  the  peritoneum.  The  stroma  of  the  organ  is  firm,  and 
consists  of  a  spindle-celled  tissue,  in  which  are  embedded  the 
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Graafian  follicles.  These  follicles  vary  in  size ;  when  young 
they  are  microscopic,  and  lie  in  the  stroma  under  the  epi- 
thelium, but  as  they  enlarge  they  pass  inwards.  When 
fully  developed,  each  follicle  attains  the  size  of  a  pea  or  a 
bean,  and  bulges  on  the  outer  side  of  the  ovary.  It  appears 
as  a  vesicle  with  clear,  straw-coloured  albuminous  contents, 
the  Kquor  folliculi.  It  is  covered  by  a  layer  of  fibrous  tissue 
continuous  with  the  stroma  (theca  folliculi),  within  which  is 
placed  a  cellular  layer,  zona  granulosa,  the  outer  coat  proper 


Fl(j.  2b  — GRAAFIiX   VbsIGLIi    AND    Oa  UM   IN    0^ -iRl         (MARSHALL'S 

"Embryology.") 

CA,  Follicle  cells  surrounding  o^um ;  OW,  ovum ;  GB,  zona  granulosa  ; 
GC,  discus  proligerus  ;  GK,  cavity  of  Graafian  follicle  ;  OE,  germinal 
epithelium  ;  OY,  primitive  ovum. 

to  the  follicle.  This  layer  immediately  encloses  the  cavity. 
At  one  side  is  attached  a  stalk  of  cells  connected  with  a 
rounded  mass  of  a  similar  nature  (discus  proligerus),  which 
surrounds  the  ovum.  There  is  usually  only  one  ovum  to 
each  Graafian  follicle  ;  occasionally  two  are  present.  Ova 
are  claimed  by  Nagel  to  be  developed,  not  only  in  the  ovary 
proper,  but  also  in  the  tissue  in  its  immediate  neighbour- 
hood, in  the  region  of  the  oviducts.  It  is  possible  that  that 
may  explain   the  recurrence  of  oestrum  in  some  cases  after 
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ovariotomy  has  been  performed.  The  mature  ovum  is  one  of 
the  largest  cells  in  the  body,  rounded  in  shape,  with  a 
spherical  nucleus  or  germinal  vesicle  and  distinct  spot-like 
nucleolus  or  germinal  spot.  Its  protoplasm  (vitellus  or  yolk) 
is  charged  with  albuminous  granules  and  fat  globules  to 
nourish  the  embryo  during  the  early  portion  of  its  develop- 
ment, before  its  attachment  to  the  uterus.  The  ovum  is 
surrounded  by  a  thick,  tough,  clear,  cross-striated  membrane, 
the  zona  pellucida  or  radiata  (permanent  ovum).  The  size 
of  the  mature  ovum  in  the  cow  is  -^to  !  pig>  2W  >  cat,  ^^rr  5 
bitch,  i^u ;  rabbit,  ^^,  of  an  inch.  The  ovaries  are  supplied 
with  blood  by  the  ovarian  arteries,  which  is  removed  by 
corresponding  veins.     The  lymphatics  pass  to  the  sublumbar 


Fig.  27.— Ovulum  of  the  Mare.     (Franck.) 

a,  Zona  pellucida  ;  b,  viteUus,  containing  the  vesicula  germinativa ; 

c,  cells  of  the  discus  proligerus. 

lymphatic  glands,  and   the  nerves    come  from  the   ovarian 
plexus. 

In  the  coiv,  sheep,  and  goat,  the  ovaries  are  relatively  smaller 
than  in  the  mare,  and  the  Graafian  follicles  are  more  easily 
noted  on  the  exterior. 

In  the  pig  the  ovaries  are  comparatively  large,  and  appear 
like  miniature  bunches  of  grapes,  owing  to  the  large  Graafian 
follicles  projecting  on  the  surface  of  the  ovary  (Fig.  25). 

The  ovaries  of  the  bitch  and  cat  have  short  ligamentous 
attachments,  and  are  enclosed  in  small  peritoneal  pockets,  or 
sacs. 

Development  of  the  Ovaries  and  Ova. 
The  ovaries  appear  early  in  embryonic  life  ;  they  may  be 
seen  at  one  month  in  the  foal  or  calf,  or  forty-two  days  in  the 
lamb.      They    appear    first    as    longitudinal    ridges,   which 
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develop  on  the  Wolffian  bodies  as  a  result  of  proliferation  of 
the  endothelium  of  the  peritoneum.  For  a  time  the  genital 
ridges  are  alike  in  both  sexes,  but  later  the  differentiation  is 
established.  In  the  mare  the  ovaries  of  the  fcetus  are  very 
large,  and  at  six  months  are  almost  as  large  as  in  the  adult. 
In  aged  animals  they  atrophy,  and  in  some  cases  become 
cirrhotic  or  cystic.  From  the  germinal  epithelium  covering 
the  ovary  the  Graafian  follicles  are  formed.  These  are  pro- 
duced as  ingrowths  into  the  stroma — tubes  of  Pfliiger.  Each 
of  them  becomes  separated  from  the  germinal  epithelium, 
and  the  ovum  is  arranged  as  a  round  cell  in  the  centre  of  a 
mass  of  smaller  cells.  These  Graafian  follicles  are  present  in 
the  ovary  of  the  fcetus,  but  they  do  not  attain  their  full 
development  until  puberty ;  all  permanent  ova  are  probably 
formed  at  or  shortly  after  birth  in  all  domesticated  mammals. 
Once  formed,  they  may  live  in  the  ovary  during  the  whole  of 
the  sexual  life  of  the  animal — say,  in  the  mare,  up  to  twenty 
or  twenty-five  years. 

The  actual  number  of  ova  in  the  ovaries  is  not  ascertained, 
but  probably  runs  into  thousands,  of  which  the  large  majority 
never  reach  maturity,  but  undergo  retrogressive  changes. 
The  follicles  and  ova  develop  in  series,  and  the  frequency  of 
ovulation  varies  with  species,  climate,  and  degree  of  domesti- 
cation. In  some  well  housed  and  fed  domesticated  animals 
which  are  not  pregnant,  ovulation  occurs  every  three  or  four 
weeks  throughout  the  year. 

As  the  follicles  develop  they  pass  towards  the  centre  of  the 
ovary.  A  cavity  begins  to  form,  in  which  the  follicular  fluid 
accumulates.  As  each  follicle  enlarges,  the  ovum  corre- 
spondingly increases  in  size.  The  wall  of  the  follicle  which 
separates  the  cavity  from  the  exterior  of  the  ovary  gradually 
thins  down. 

At  the  period  of  oestrum,  or  "  heat,"  one  or  more  vesicles, 
according  to  species — usually  one  in  mare  and  cow,  two  or 
three  in  ewe  and  goat,  and  as  many  as  four  to  twelve  in  sow 
and  bitch — rupture,  and  the  ova  are  discharged  usually  into 
the  oviduct;  very  rarely  do  they  fall  into  the  peritoneum. 
This  development  and  discharge  of  the  ovum  is  called  ovula- 
tion. In  some  mammals,  but  not  among  the  domesticated 
species,  the  rupture  of  Graafian  follicles  is  determined  only  by 
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copulation.  The  number  of  Graafian  follicles  which  come  to 
maturity  and  rupture  at  each  period  of  oestrum  depends,  with 
some  exceptions,  upon  the  number  of  young  each  female 
brings  forth  at  birth. 

These  follicles  in  multiple  ovulation  do  not  appear  to 
rupture  simultaneously,  but  successively.  After  rupture  the 
Graafian  follicle  becomes  filled  with  blood,  as  the  result  of 
haemorrhage  from  small  neighbouring  bloodvessels  which 
have  given  way,  becomes  reddish-brown  in  colour,  and  forms 
the  corpus  luteum.  The  blod-clot  is  soon  absorbed  and  its 
place  taken  by  proliferation  from  the  zona  granulosa,  and  by 
ingrowths  from  the  surrounding  connective   tissue.      If  the 


f  g  i 

Fiu.  28. — Successive  Stages  in  the  Formation  of  the  Corpus 
Luteum  in  the  Graafian  PoIiLicle  op  a  Sow  :  Vertical  Section. 

(POUCHET.) 

a,  Follicle  immediately  after  the  expulsion  of  the  ovum,  its  cavity  being 
filled  with  blood,  and  no  ostensible  increase  of  its  epithelial  lining 
having  yet  taken  place ;  at  6  a  thickening  of  this  lining  has  become 
apparent ;  at  o  it  begins  to  present  folds,  which  are  deepened  at  d,  and 
the  clot  of  blood  is  being  absorbed  and  decolorized ;  a  continuation  of 
the  same  process,  as  shown  at  e,  f,  g,  h,  forms  the  corpus  luteum, 
with  its  stellate  cicatrix. 


ovum  is  not  impregnated,  this  structure  rapidly  atrophies, 
so  that  by  the  time  the  next  follicle  is  mature  the  corpus 
luteum  of  the  former  follicle  has  almost  disappeared,  or  is 
represented  by  a  slight  scar  or  depression  on  the  surface 
(false  corpus  luteum).  If  impregnation  of  the  ovum  takes 
place,  the  corpus  luteum  increases  in  size  during  the  first 
half  of  pregnancy.  The  corpus  luteum  becomes  of  a  bright 
yellow  colour,  and  projects  on  the  surface,  and  may  attain 
the  size  of  a  bean,  or  even  hazelnut.     It  has  been  shown 
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to  exert  a  very  distinct  influence  upon  gestation.  If  it  be 
removed  in  the  first  portion  of  pregnancy  abortion  results. 
Towards  the  end  of  gestation  it  decreases  in  size,  and  after- 
wards disappears.  Ovulation  usually  ceases  during  pregnancy, 
and  probably  in  that  way  the  permanent  ova  are  preserved 
in  pregnant  animals  more  than  in  the  non-pregnant,  where 
the  intervals  between  the  periods  of  oestrum  is  less  than  the 
length  of  gestation. 

In  old  animals  the  permanent  ova  disappear  from  the 
ovaries.  They  are  either  cast  off  or  atrophy,  and  ovaries  also 
decrease  in  size.  These  animals  can  therefore  not  be  bred 
from,  and  generally  lose  their  sexual  desire. 


CHAPTER  II 
OBSTETRICAL  PHYSIOLOGY 

EEPRODUCTION. 

The  sexual  organs  are  essentially  concerned  in  the  propa- 
gation of  the  species,  the  conception,  intra-uterine  develop- 
ment, and  preservation,  of  the  young  animal  for  a  certain 
period,  in  its  expulsion  at  parturition  and  its  nourishment 
for  some  time  after  birth,  until  the  young  animal  is  quite 
capable  of  an  independent  existence.  In  order  that  generation 
should  take  place  in  the  higher  class  of  animals,  in  which  the 
sexes  are  separate,  it  is  necessary  that  the  two  sexes  be  placed 
in  favourable  relations  with  each  other.  This  preliminary 
condition  is  indispensable,  as  the  first  essential  of  reproduction 
is  the  fusion  of  the  spermatozoon  in  the  male  fecundating 
fluid  with  the  ovum  of  the  female.  Nature  has  ordainefl  that 
this  creative  act  should  be  accomplished  by  engendering  in 
those  animals  an  instinctive  and  irresistible  desire  for  copula- 
tion at  a  certain  stage  of  existence ;  which  desire,  continuing 
only  for  a  brief  period,  is  renewed  after  particular  intervals, 
until  the  faculty  of  reproduction  ceases. 

The  processes,  then,  by  which  generation  is  accomplished 
are  four  :  copulation,  fecundation,  gestation,  and  parturition ; 
but  it  is  only  on  the  attainment  of  a  certain  age — that  of 
puberty — that  these  sexual  acts  are  in  activity,  and  they 
continue  so  for  a  variable  period,  according  to  species.  After 
the  spermatozoon  has  fused  with  the  ovum — i.e.,  after  the 
ovum  has  been  fecundated — it  is  received  into  the  uterus,  and 
remains  there  for  a  regulated  period,  during  its  development 
into  the  young  creature  possessing  certain  physical  attributes 
and  resemblances  to  its  parents.  This  is  the  gestation  period, 
and  is  followed  by  that  of  parturition,  when  the  young  is  born. 
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Puberty. 


The  generative  organs  of  the  domesticated  female  animals 
are  only  in  a  state  of  greatest  activity  during  the  prime  of 
life,  and  then  their  functions  are  periodic.  These  functions 
lie  dormant  from  birth  until  puberty,  when,  somewhat 
suddenly,  certain  very  marked  modifications  occur  throughout 
the  whole  organism,  but  particularly  in  the  generative  organs 
of  the  male  and  female  animals.  In  the  former  the  testicles 
become  more  voluminous,  and  in  some  species  they  leave  the 
abdominal  cavity  to  be  lodged  in  the  scrotum.  They  begin 
to  form  spermatozoa,  small  cells  shaped  like  miniature  tad- 
poles, and  capable  of  free  and  active  movement.  The 
accessory  glands  form  a  medium  in  which  these  organisms 
may  swim  and  be  carried,  and  the  penis,  the  organ  for  the 
conveyance  of  this  spermatic  fluid  to  the  female,  becomes  more 
developed,  and  is  capable  of  complete  and  frequent  erection. 
In  the  female  the  mammae  enlarge,  the ,  ovaries  are  more 
vascular  and  turgid-looking,  and  the  Graafian  vesicles  are 
more  or  less  developed.  Periodic  ovulation  then  begins  to  be 
carried  on,  and  with  it  cestrum  is  seen. 

The  age  at  which  animals  arrive  at  puberty  or  sexual 
maturity  is  not  only  different  in  different  species,  but  is 
influenced  to  some  extent  by  the  rapidity  of  their  growth  and 
the  duration  of  their  life.  Domestication,  by  inducing  a  more 
rapid  development  of  the  organism,  has  hastened  the  advent 
of  this  period.  Puberty  is  sooner  attained  in  the  female  than 
in  the  male.  In  the  latter  the  generative  functions  are  then 
always  more  or  less  in  activity. 

The  aptitude  to  procreate,  though  generally  admitted  as  an 
indication  of  adult  age,  yet  appears  before  animals  have 
attained  their  full  physical  development,  and  is  present  in 
some  creatures  at  a  comparatively  early  period  of  life, 
depending  on  climate,  food,  and  other  circumstances.  The 
pig  may  conceive  when  only  4  or  5  months  old;  the 
sheep  and  goat  at  8  to  12  months ;  the  bitch  at  7  to  10 
months ;  the  cat  at  from  8  months  to  1  year  old— is  usually 
in  heat  for  about  ten  days  before  it  is  a  year  old ;  the  cow 
at  12  to  18  months  ;  the  mare  at  from  1  to  2  years.     Mares 
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have  been  known  to  foal  at  30  months  (Saint-Cyr)  and  at 
22  months. 

Heifers  have  taken  the  bull  at  5,  6,  7,  and  9  months,  and 
ealved  at  14,  15,  16,  and  18  months.  Saint-Cyr  gives  the 
period  of  puberty  as  commencing  in  the  equine  species  at 
from  15  to  18  months;  in  the  bovine  species  at  from  12  to 
14  months  ;  in  the  porcine  species  at  about  8  months ;  and 
about  the  same  time  for  the  ovine  and  caprine  species,  the 
canine  species  being  a  little  earlier. 

It  is  recorded  in  the  first  volume  of  the  Lancet  (1835-36) 
that  a  quey  calf  about  two  months  old  copulated  with  a  bull 
calf  less  than  three  months  old,  and  gave  birth  within  nine 
months  to  a  calf.     Quey  and  calf  did  well. 

With  regard  to  the  period  when  procreation  ceases  in 
animals,  no  reliable  data  are  to  hand.  The  mare  has  not 
ceased  to  breed  after  30  years  of  age— even  up  to  38  years— 
and  sheep  have  bred  beyond  20  years,  the  cat  beyond  14 
years.  At  the  same  time,  although  puberty  may  last  for  such 
a  length  of  time,  it  is  an  exceedingly  difficult  thing  to  breed 
from  an  aged  female  that  has  not  previously  been  used  for 
stud  purposes.  The  changes  incidental  to  the  procreative 
period  in  the  female  are  chiefly  centred  in  the  ovaries  and 
uterus.  The  ovaries  are  the  essential  and  principal  organs 
giving  the  necessary  stimulus  to  the  condition  termed 
"  oestrum,"  and  furnish  the  ovum  which  has  been,  or  is  in- 
tended to  be,  fecundated ;  while  the  uterus  secretes  mucus 
and  the  peculiar  fluid  ejected,  receives  the  ovum,  forms  the 
decidual  temporary  or  enveloping  membranes  in  some  cases, 
nourishes  the  foetus,  and  finally  expels  it.  The  ovaries  and 
uterus  thus  co-operate  in  the  accomplishment  of  the  foar 
chief  functions  of  the  uterine  system,  viz.,  oestrum,  concep- 
tion, gestation,  and  parturition. 

(Estrum,  or  Heat. 

Heat,  or  oestrum,  marks  the  period  of  maturation  of  the 
ovum,  according  to  species.  This  condition  is  intermittent  or 
periodic,  not  continuous.  It  is  characterized  by  a  peculiar 
systemic  excitement  that  usually  continues  for  a  somewhat 
definite   period.      The   genital   organs   become   swollen  and 
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vascular,  and  there  is  a  more  or  less  profuse  discharge  of 
mucus  from  the  vulva,  which  may  be  blood-stained.  The 
animal  is  fevered  and  irritable ;  its  sensibility  is  increased  ; 
the  appetite  is  more  or  less  in  abeyance  or  capricious,  and 
usually  there  is  thirst.  If  the  secretion  of  milk  has  been 
active,  it  now  diminishes.  In  the  non-impregnated  bitch 
milk  even  appears  in  the  mammse.  Eestlessness  is  a  notable 
feature,  and  the  movements  betray  the  prevailing  desires. 
There  is  an  uncontrollable  tendency  to  seek  the  opposite  sex. 
With  some  animals  the  ordinary  disposition  becomes  strangely 
perverted  ;  and  in  others,  again,  certain  physical  changes 
accompany  the  sexual  perturbation.  The  mare  is  usually 
irritable  or  sluggish,  and  less  liable  to  sustain  fatigue;  the 
cow  frequently  bellows  and  mounts  other  cows,  and  if  at 
pasture  runs  about  with  raised  tail,  bellows,  and  mounts 
other  cows,  or  stands  to  be  mounted,  and  may  even  wander 
away  in  search  of  the  bull.  The  sheep  is  less  excitable, 
though  it  shows  a  change  in  its  habits ;  the  sow  grunts  in  a 
peculiar  manner  and  becomes  torpid,  and  manifests  its 
amorous  desires  by  mounting  others ;  while  the  bitch  is  still 
more  demonstrative,  and  frequently  runs  about  accompanied 
by  a  crowd  of  males,  not  returning  home  until  her  desires 
have  been  satisfied.  Attemps  at  micturition  are  frequent,  but 
only  a  small  quantity  of  urine  is  passed,  which  is  frequently 
mucoid ;  and  with  solipeds  there  are  oft-repeated  movements 
of  the  clitoris  and  vulva.  Emissions  of  blood  have  been 
occasionally  observed.  Hysteria  has  been  noted  in  the  mare. 
In  all  animals  the  discharge  from  the  vulva  has  a  special  and 
powerful  odour  which  attracts  the  males  and  enables  them  to 
distinguish  the  females  in  heat,  and  excites  in  them  the 
most  ardent  amatory  desires. 

During  the  early  stages  of  cEstrum  the  uterine  mucous 
membrane  becomes  congested  by  dilatation  of  the  capillaries ; 
the  walls  of  the  latter  may  be  broken  down,  and  the  hemor- 
rhage results  into  the  uterine  mucosa  or  into  the  cavity  of  the 
uterus.  The  utricular  glands  also  secrete  a  small  amount  of 
mucoid  fluid.  The  haemorrhage  is  the  cause  of  the  appear- 
ance of  blood  in  the  vulval  discharge,  or  the  pigmentation  of 
the  uterine  mucous  membrane  after  oestrum.  The  secretion 
of  the  utricular  glands  also  contributes  to  the   vulval  dis- 
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charge.  Desquamation  of  the  epithelium  of  the  uterus  occurs 
in  the  woman  and  monkey,  and  also  to  some  extent  in  the 
dog,  but  hardly,  if  at  all,  in  the  mare,  cow,  sheep,  and  pig. 
In  the  lower  animals  blood  has  been  noted  in  the  vulval 
discharge  to  a  more  or  less  extent,  generally  not  exceeding  one 
or  two  ounces.  In  the  cow  the  blood  exudes  from  the  coty- 
ledons. This  uterine  congestion  disappears  in  the  latter 
stages  of  cEstrum,  when  the  female  takes  the  male.  The  cause 
of  oestrum  is,  probably,  some  internal  secretion  produced  by 
the  ovary.  As  a  rule  the  removal  of  the  ovaries  prevents  the 
appearance  of  heat,  more  especially  if  the  animal  had  not 
arrived  at  puberty.  In  exceptional  cases,  however,  sows, 
bitches,  and  cats,  which  have  passed  through  one  or  more 
periods  of  heat,  and  then  had  their  ovaries  removed,  have 
again  come  into  oestrum.  In  some  cases  the  recurrence  of 
GBstrum  after  ovariotomy  may  be  explained  by  the  imperfect 
removal  of  the  ovaries,  a  small  piece  of  ovarian  tissue  having 
been  left  behind.  But  there  are  cases  in  which  there  can  be 
no  doubt  about  the  complete  extirpation  of  the  ovaries,  and 
3"et  oestrum  has  recurred,  and  the  animal  even  taken  the 
male.  Such  cases  can  only  be  explained  by  habit,  the  mec- 
hanism required  to  bring  about  oestrum  being  easily  put  in 
action  after  it  has  been  once  employed.  In  females  which  are 
put  to  stud  late  in  life,  sometimes  restrum  does  not  appear, 
and  the  animals  prove  barren. 

The  sexual  seasons  in  animals  vary  very  much.  Probably 
in  all  wild  animals  oestrum  appears  only  once  a  year. 
Domestication  has  increased  the  number  and  changed  the 
time  of  these  periods.  The  mare  is  usually  in  heat  from 
February  to  June,  or  later ;  the  bitch  comes  into  oestrum  in 
the  autumn  and  springtime,  or  from  December  to  February, 
although  the  smaller  breeds  sometimes  show  the  condition 
three  or  four  times  a  year  (Estrum  appears  in  the  cow  at 
any  time  of  the  year ;  midsummer  is  the  more  common 
sexual  season.  With  the  cow  whose  calf  is  sold  at  one  or  two 
months  old,  the  season  of  course  is  varied,  as  care  is  taken 
to  induce  conception  again  as  soon  as  the  lacteal  secretion 
begins  to  diminish.  In  sheep,  heat  is  naturally  present  in 
September,  and  may  be  induced  at  an  earlier  period,  so  as  to 
obtain  two  lambings  in  the  year.     The  cat  is  in  this  state  in 
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January  and  February,  and  also  in  the  spring  and  autumn  ; 
sometimes  the  heat  appears  three  or  four  times  a  year,  and 
the  animal  may  produce  young  as  frequently.  The  pig 
manifests  CBstrum  in  October  and  November — at  least,  that  is 
thei  period  when  it  is  usually  put  to  the  male ;  and  it  may  be 
put  a  second  time  towards  the  end  of  spring,  in  order  to  have 
two  litters  within  the  twelvemonth. 

The  frequency  and  duration  of  the  period  of  cestrum 
depends  upon  age,  species,  and  other  circumstances ;  but  it 
may  be  said  to  persist  in  the  domesticated  animals  from  one 
to  fifteen  days  at  the  most.  The  shortest  period  is  witnessed 
in  the  cow  and  sheep,  the  longest  in  the  bitch.  With  im- 
pregnation it  ordinarily  ceases  until  after  parturition ;  and  if 
impregnation  does  not  occur,  it  gradually  disappears  until  the 
next  period,  which  is  somewhat  variable.  Occasionally  some 
pregnant  animals — the  mare  and  pig — manifest  a  desire  for 
the  male,  and  even  copulate.  The  cow,  ass,  sheep,  and  mare 
will  copulate  with  great  certainty  of  success  on  the  ninth  day 
after  parturition,  the  cow  seldom  when  suckling  a  calf ;  the 
period  may  last  in  the  cow  not  more  than  twenty-four  hours. 
From  the  spring  until  the  end  of  the  summer  the  mare  mani- 
fests a  desire  for  the  horse  every  three  or  four  weeks,  and  the 
objective  phenomena  which  announce  it  continues  from  two  to 
four  days.  Its  reappearance  in  the  cow  has  been  noted  every 
month  or  three  weeks,  and  sometimes  at  closer  intervals ; 
and  in  the  sheep  and  pig  it  lasts  for  one  or  two  days,  and 
again  appears  from  the  fifteenth  to  the  thirtieth  day,  usually 
every  month  during  the  sexual  period.  The  sow  takes  the 
boar  about  eight  weeks  after  farrowing,  and  a  week  after 
weaning  her  litter.  When  removed  from  artificial  conditions, 
it  is  stated  that  the  ovine  species  is  in  heat  in  September ; 
that  this  persists  only  for  a  day,  but  reappears  every  fourteen 
(lays  until  the  end  of  December.  In  the  bitch,  oestrum  lasts 
from  nine  to  fourteen  days,  and  during  the  last  seven  days 
only  does  she  take  the  dog. 

This  periodicity  is  regulated  by  Nature,  with  a  view  to  pre- 
servation of  the  species;  and  in  animals  not  influenced  by 
artificial  conditions  it  is  so  arranged  that  the  young  creatures 
may  arrive  during  the  season  when  their  maintenance  may 
be  best  assured.     Domesticity,  in  assuring  food  and  shelter 
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and  easy  labour,  and  removing  the  animals  from  the  risks 
and  alternations  of  an  erratic  life,  multiplies  the  periodical 
returns  of  this  condition.  It  is  also  favoured  by  the  judicious 
bringing  together  of  male  and  female,  and  by  the  use  of 
certain  substances,  such  as  aphrodine. 

CE  strum  is  succeeded  by  a  period  of  calm  even  in  an 
unimpregnated  animal.  In  non-pregnant  bitches,  at  the  end 
of  the  fortieth  to  the  sixtieth  day,  there  sometimes  appears 
(false  conception)  tumefaction  of  the  mammary  glands, 
followed  by  swelling  of  the  vulva,  with  reddening  of  the 
vaginal  mucous  membrane  and  the  escape  of  a  viscid  fluid. 
The  animal  acts  as  if  about  to  bring  forth— making  a  bed  for 
her  young ;  moving  about  uneasily ;  neglecting  her  food  for 
three  or  four  days,  during  which  the  mammse  become  still 
more  developed,  firm,  and  elastic,  the  teats  elongated,  and 
the  lactiferous  sinuses  filled  with  an  abundance  of  good  milk, 
which  is  easily  obtained  by  slight  pressure.  If  a  bitch  in  this 
state  is  presented  with  a  young  puppy,  she  will  take  to  it  as 
if  it  were  her  own,  and  rear  it  affectionately.  This  strange 
condition  has  also  been  noted,  but  very  rarely,  in  the  cat,  and 
once  by  Chauveau  in  a  mare. 

The  years  during  which  oestrum  continues  varies  with 
species,  and  particularly  with  regard  to  the  age  they  attain  ; 
but  it  always  disappears  towards  the  decline  of  life. 

Number  of  Females  taken  by  the  Male. — The  stallion,  if  strong, 
will  take  80  to  100  or  120  mares,  and  all  in  the  space  of  three 
months.  A  three-year-old  is  restricted  to  60  mares,  and  a 
two-year-old  to  about  15  mares. 

The  bull  takes  60  to  80  cows,  and  will  not  be  successful  with 
more. 

The  shearling  ram  takes  40  to  50  ewes.  The  ram  lamb 
takes  25  to  30  ewes.  As  a  rule,  the  better  the  pastures,  the 
more  ewes  may  be  taken.  To  be  fertile,  the  males  must  not 
be  allowed  to  take  a  larger  number  of  females  than  indicated. 

Fecundation. 

Fecundation,  or  impregnation,  is  brought  about  by  the 
fusion  of  a  spermatozoon  of  the  male  with  the  ovum  of  the 
female,  and  this  occurs  naturally  as  the  result  of  effective 
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intercourse,  or  copulation.  The  seminal  fluid  is  injected,  prob- 
ably, into  the  neck  of  the  uterus.  The  urethral  tube  of  the 
horse  suggests  that  it  is  inserted  into  the  os  uteri  at  the  time 
of  copulation,  and  the  pointed  termination  of  the  penis  in  the 
other  animals  suggests  that  this  occurs  in  their  case,  too. 
Probably  the  uterus  assists  in  drawing  in  the  fluid  by  con- 
tracting during  coitus  and  relaxing  afterwards,  so  causing  an 
aspirating  action.  The  spermatozoa  have  been  found  in  the 
uterus  of  the  sheep  and  bitch  a  few  minutes  after  copulation. 
Probably  the  spermatozoon  travels  forwards  along  the  uterus 
to  the  horn,  and  even  to  the  Fallopian  tube,  and  there  fecun- 
dates the  ovum.  That  it  must  sometimes  travel  so  far 
forwards  as  the  Fallopian  tube  is  evident  from  the  occurrence 
of  extra-uterine — ovarian  or  tubal — gestation.  In  the  former 
case  the  spermatozoon  must  have  even  reached  the  ovary. 
That  the  penis  need  not  necessarily  be  inserted  into  the 
uterus  is  shown  by  Williams,  who  cites  a  case  in  which  a 
stallion,  with  a  considerable  portion  of  the  penis  removed, 
was  quite  as  fertile  after  as  before  the  operation,  although  it 
would  seem  that  the  stump  of  the  organ  could  not  well  reach 
the  08  uteri.  If  the  ovum  is  not  fertilized,  it  perishes  or  is 
ejected. 

Injuries  during  Coition. 

Sometimes  when  a  mare  is  not  at  the  proper  stage  of 
oestrum,  and  is  approached  by  the  stallion,  she  attempts  to 
kick  at  him,  and  may  even  cause  fracture  of  certain  bones  of 
the  limbs.  This  is  avoided  by  first  trying  the  mare,  to  find  if 
she  is  at  the  proper  stage  to  take  the  horse,  and  by  hobbling 
her  during  the  act. 

False  copulation,  or  entrance  of  the  penis  into  the  rectum 
instead  of  the  vulva,  occasionally  occurs  in  the  mare,  more 
rarely  in  the  cow  and  sow.  It  is  caused  by  restlessness  of  the 
female,  contraction  of  the  vulva,  and  sometimes  as  the  result 
of  carelessness  on  the  part  of  the  groom  in  handling  the  stallion. 
The  effect  is  highly  dangerous.  Sometimes  the  rectum  is 
ruptured  and  the  peritoneum  is  opened,  particularly  if  hard 
fffices  are  present  in  the  rectum;  in  this  case  a  fatal  peri- 
tonitis usually  results.  Where  the  rupture  occurs  in  the  last 
foot  of  the  rectum,  and  the  peritoneum  is  not  opened,  the 
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animal  may  recover.  The  diet  should  be  sparing  and  laxative, 
the  fasces  should  be  frequently  removed  from  the  wound  cavity, 
and  the  latter  cautiously  washed  out  twice  daily  with  a  mild 
antiseptic  lotion.  The  healing  of  the  wound,  if  it  does  occur, 
is  slow. 

The  male,  if  of  enormous  weight,  in  mounting  the  female 
occasionally  causes  fractured  pelvis,  and  even  broken  back, 
particularly  in  the  cases  of  the  mare  and  cow.  A  cow  weigh- 
ing 800  pounds  may  with  safety  be  put  to  a  bull  weighing 
2,000  pounds  ;  but  if  the  latter  weight  is  greatly  exceeded,  the 
danger  of  fracture  arises. 

Infectious  Diseases  Transmitted  by  Copulation. 

Infectious  diseases  transmitted  by  copulation  are — 

In  Horses  and  Mares. — Influenza  or  pink-eye  (occasionally), 
dourine,  genital  horse-pox  or  vesicular  exanthema  of  horses. 

In  Coivs. — Contagious  abortion,  vesicular  exanthema  of 
cattle,  contagious  granular  vaginitis. 

In  Sheep  and  Goats. — Contagious  venereal  disease  of  sheep 
and  goats. 

In  Dogs. — Infectious  venereal  granulomata. 

Contagious  Granular  Vaginitis  of  Cattle. 

Contagious  Granular  Vaginitis  of  Cattle  has  been  described 
on  the  Continent,  in  Germany,  Switzerland,  Denmark,  Italy, 
Austria ;  recently  by  Williams  in  the  United  States  of 
America.  Its  presence  has  lately  been  suspected  in  England  ; 
but,  if  present,  there  is  no  distinct  evidence  that  it  causes 
sterility  in  that  country.  It  is  highly  contagious,  and  may 
affect  80  per  cent,  of  the  cows  in  a  herd  during  the  outbreak. 
It  does  not  seriously  endanger  the  life  of  the  animal,  but  is 
believed  to  be  a  frequent  cause  of  sterility.  Fifty  to  seventy 
per  cent,  of  affected  cows  become  sterile.  Thorns  estimates  the 
average  loss  per  cow  at  about  thirty  shillings,  because  of 
sterility  and  loss  of  milk.  The  disease  may  also  extend  from 
the  vagina  to  the  uterus  in  pregnant  cows,  and  cause  abortion. 

Etiology. — In  1898,  Ostertag  found  a  streptococcus  forming 
chains  of  six  to  nine  cocci  held  together  by  a  delicate  capsule. 
The  organism  is  present  in  the  purulent  discharges  and  in 
the  mucous  membrane ;  it  grows  rapidly  in  ordinary  media. 
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It  is  not  yet  universally  accepted  that  this  organism  causes 
the  disease.  This  malady  is  frequently  transmitted  by  copula- 
tion; it  may  also  be  transferred  directly  by  soiled  litter, 
fodder,  or  grooming  utensils,  coming  in  contact  with  the  vulva 
of  the  healthy  cow  or  by  attendants.  In  young  females  arti- 
ficial inoculation  of  the  vagina  usually  yields  positive  results. 
The  disease  is  most  intense  in  young  animals.  It  is  not 
transmissible  to  animals  other  than  bovines. 

The  period  of  incubation  varies  from  two  to  six  days  after 
copulation. 

Symptoms. — First  there  appear  a  swelling  of  the  labia, 
reddening,  swelling,  and  tenderness,  of  the  mucous  membrane 
of  the  genital  passage,  and  a  muco-purulent  discharge.  In  a 
day  or  two  numerous  small  red  nodules,  about  ^  inch  broad, 
develop  on  the  vulva,  at  the  side  of  the  clitoris,  dark  and 
smooth  on  the  surface,  discrete,  and  often  arranged  in 
irregular  parallel  rows  on  the  longitudinal  ridges  of  the 
mucous  membrane.  The  greater  the  discharge,  the  more 
numerous  the  nodules.  Other  symptoms  consist  of  a  slight 
fever  and  a  loss  of  milk.  The  animal  remains  so  affected  for  a 
month ;  then  the  symptoms  subside,  and  the  nodules,  becoming 
paler  in  colour,  chiefly  remain  for  another  three  or  four  months, 
or  more. 

The  penis  of  the  bull  occasionally  becomes  affected  with  the 
nodules  similar  to  those  on  the  vulval  mucous  membrane,  and 
a  discharge  comes  away  from  the  sheath ;  then  erection  and 
copulation  cause  the  penis  to  bleed. 

Treatment. — Thorough  disinfection  of  the  diseased  structures 
is  essential.  Non-irritant  antiseptic  douches  are  recommended 
for  the  vagina,  such  as  2  per  cent,  lysol,  creolin,  1  per  cent, 
potassium  permanganate,  bacillol,  or  Lugol's  solution  of 
iodine.  Antiseptic  ointments  and  powders  are  also  recom- 
mended. This  vaginal  treatment  must  be  carried  on  daily,  or 
every  second  or  third  day,  for  several  weeks  before  a  cure  is 
effected. 

Affected  bulls  are  also  treated  for  the  sheath  in  the  same 
way  as  the  vagina  of  cows.  Prophylaxis  consists  in  isolation 
of  the  affected  animals,  careful  antiseptic  treatment  of  the 
sheath  of  the  bull,  and  careful  disinfection  of  contaminated 
stalls,  destruction  of  litter,  discharges,  etc. 
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Infectious  Venereal  Tumours  of  Dogs. 

Infectious  Venereal  Tumours  of  Dogs  affect  the  genital 
passages  of  bitches  and  the  penis  and  prepuce  of  dogs.  They 
are  most  common  in  well-bred  dogs,  particularly  bulldogs. 
The  disease  is  widespread  on  the  Continent  of  Europe,  in  the 
British  Isles,  and  has  been  observed  in  America.  It  is 
transmitted  by  copulation.  The  cause  has  not  yet  been  satis- 
factorily demonstrated  ;  a  spirochsete  has  been  found  in  two 
specimens. 

The  first  symptom  shown  consists  of  a  blood-stained  dis- 
charge from  the  vulva  or  prepuce  ;  this  on  manipulation  is 
shown  to  come  from  the  growth  on  some  portion  of  the  penis 
of  the  dog  or  vulva  and  vagina  of  the  bitch.  The  growth  is 
soft,  irregular,  consisting  of  a  cauliflower-like  mass,  generally 
with  a  broad  base  ;  the  colour  is  red,  and  the  tumour  bleeds 
easily  on  manipulation.  Experimentally  the  growth  has  been 
shown  to  attain  its  full  size  in  three  months ;  it  then  spreads 
until  a  large  proportion  of  the  mucous  membrane  is  involved. 
Histologically  the  tissue  is  seen  to  be  almost  entirely  cellular, 
and  the  cells  are  of  the  round-celled  sarcomatous  type. 

Frequently  these  tumours  are  followed  by  a  distinct  and 
well-marked  interstitial  nephritis. 

Treatment. — Dogs  so  affected  should  not  be  used  for  breed- 
ing purposes. 

Curative  treatment  is  only  hopeful  in  the  early  stages  or  in 
the  cases  where  the  growths  are  small.  After  local  ansesthesia 
and  the  use  of  adrenalin  to  allay  bleeding,  the  tumours  should 
be  excised,  and  a  little  mucous  membrane  removed  with  them 
outside  the  lesions.  The  wounds  so  caused  are  then  closed 
with  sutures  or  touched  with  a  caustic  or  astringent  lotion  or 
the  actual  cautery.  In  the  bitch  it  may  be  necessary  first  to 
make  an  incision  along  the  perinseum,  and  incise  the  wall  of 
the  vulva  longitudinally  in  order  to  reach  the  tumours.  The 
operation  may  require  to  be  repeated  in  the  event  of  recurrence 
of  the  growths. 

Sterility,  Barrenness,  Unfruitfulness. 

Successful  fecundation  is  not  always  the  case,  and  in  some 
species — particularly  the   equines  —  sterility,   temporary   or 
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permanent,  is  far  from  being  uncommon,  and  is  sometimes 
serious. 

It  is  difficult  to  ascertain  the  extent  to  which  it  prevails, 
especially  in  the  larger  animals.  In  the  Stud  Book  it  is 
shown  that  among  thoroughbred  mares  the  percentage  of 
those  which  carry  foal  is  73-36  ;  and  of  those  which  abort 
or  are  infecund,  26-64.  The  Eoyal  Commission  on  Horse- 
breeding  states  that  40  per  cent,  of  mares  chosen  for  breeding 
fail  to  produce  foals.  In  the  studs  of  France  the  fruitful 
mares  are  59-57,  and  the  unfruitful  ones  40-43  per  cent.  At 
the  haras  of  Pin,  during  a  period  of  twenty  years,  there  was 
a  percentage  of  68-27  fecund  mares ;  abortions,  5-06  ;  non- 
fecunds,  26-67  ;  while  at  the  Pompadour  haras,  where  Oriental 
horses  were  chiefly  bred,  the  births  in  three  years  were  79-55  ; 
abortions,  2-27  ;  and  non-fecunds,  20-45.  In  the  cow  the 
fecundations  appear  to  average  about  79  per  cent.  With  the 
sheep,  sterility  or  infecundity  is  not  so  common.  Kueff,  at 
Hohenheim,  found,  among  8,500  sheep,  only  740,  or  8  per 
cent.,  unfruitful. 

Sterility  may  depend  on  organic  or  physical  causes,  and 
may  amount  to  permanent  impotence,  more  particularly 
when  congenital  and  located  in  the  generative  apparatus. 
Monstrosities,  hermaphrodites,  animals  in  which  one  or  more 
important  organs  of  the  sexual  apparatus  are  absent,  and 
hybrids,  are  generally  permanently  sterile.  Prolonged  con- 
tinence and  old  age  are  not  infrequent  causes  of  infecundity, 
as  is  witnessed  in  mares  which  have  worked  for  many  years 
in  towns,  and  then  been  transferred  for  breeding  purposes. 
The  mare  showing  too  masculine  a  character  is  seldom  fertile. 

Various  diseased  conditions  of  the  generative  or  other 
organs,  as  well  as  general  derangements,  may  also  prove 
antagonistic  to  fecundity.  There  may  be  disease  or  alteration 
in  the  ovaries,  Fallopian  tubes,  uterus,  or  vagina,  which  will 
hinder  conception  ;  and  if  any  material  obstacle  to  the  contact 
of  the  spermatic  fluid  with  the  ovum  be  present  in  these  parts, 
fecundation  cannot  take  place.  Tumours  of  various  kinds  in 
this  region  are  not  an  infrequent  cause  of  sterility.  Occasion- 
ally coitus  cannot  properly  take  place  because  of  an  imperforate, 
dense,  and  tough  hymen.  Adhesions  of  the  vulva  and  vagina, 
and  shortness  of  this  canal,  may  act  in  the  same  way.     In  old 
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COWS  with  pendulous  abdomen,  the  vaginal  passage  is  some- 
times pulled  downwards  and  forwards,  and  this  inclination 
may  interfere  with  the  passage  of  the  penis.  The  fault  may 
rest  with  the  male,  and  be  due  to  imperfection  in  his  genera- 
tive organs,  the  absence  of  spermatozoa  in  the  seminal  fluid, 
or  general  or  sexual  debility  of  a  temporary  or  permanent 
character.  Or  the  spermatozoa,  when  introduced  into  the 
genital  canal,  may  have  their  vitality  destroyed  by  the  acid 
secretions  they  meet  with  ;  or  the  impregnated  ovum  may  be 
unable  to  fix  itself  on  the  mucous  membrane  of  the  uterus, 
because  of  disease  existing  there,  such  as  endometritis. 

In  all  these  conditions  a  careful  examination  should  be 
made,  as  removal  of  the  obstacle  to  generation  may,  in  many 
instances,  be  quite  within  the  scope  of  surgical  or  medical 
measures.  Where  a  mare  or  cow  is  barren,  the  hand  should 
be  inserted  into  the  rectum  to  ascertain  the  condition  of  the 
ovaries  and  uterus.  If  the  ovaries  are  cystic,  the  cysts  may 
be  crushed  by  manipulation  through  the  rectum.  If  there 
is  fluid  in  the  uterus,  as  in  pyometra  or  hydrometra,  then  it 
must  be  dealt  with  as  described  later  on.  To  make  sure  that 
the  uterus  is  quite  normal,  it  may  be  compressed  through  the 
rectum,  and  the  os  uteri  examined  after  drawing  the  latter 
backwards  to  the  vulval  opening,  or  after  inserting  a  vaginal 
speculum.  If  there  is  any  discharge  from  the  os,  however 
slight,  an  antiseptic  solution,  such  as  Lugol's  solution  of 
iodine,  must  be  injected  into  the  uterus.  The  examination 
of  the  vagina  will  reveal  the  presence  of  tumours  or  cysts, 
or  inflammatory  products,  which  may  interfere  with  impregna- 
tion. These  tumours  and  cysts  must  be  removed,  and  in- 
flammation of  the  genital  passage  treated  with  antiseptic 
lotions  or  ointments.  Litmus-paper  may  be  used  to  ascertain 
the  reaction  of  the  secretions  or  discharges  on  the  genital 
mucous  membranes.  In  acid  conditions  of  the  vagina  and 
uterus,  injections  of  alkaline  solutions  (such  as  of  sodium 
bicarbonate  in  2  to  5  per  cent,  solution)  may  be  used  with 
success  on  several  occasions  prior  to  service.  Sterility  is  a 
frequent  sequel  to  contagious  abortion,  and  is  probably  caused 
by  some  structural  change  in  the  mucous  membrane  of  the 
uterus. 

One  of  the  most  important  points  to  examine  is  the  cervix 
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uteri,  some  abnormalities  of  which  are  more  common  obstacles 
to  fecundation  than  is  generally  supposed.  Occlusion  and  dis- 
placement of  the  OS  uteri  are  frequent  in  the  mare  and  cow. 
This  occlusion  may  be  complete  during  coition,  and  prove  fatal 
to  conception ;  or  it  may  be  due  merely  to  a  spasmodic  condi- 
tion of  the  muscles  of  the  cervix.  The  oiled  hand  should  be 
introduced  into  the  vagina  to  ascertain  the  state  of  the  part. 
The  insertion  of  first  one  and  then  two  or  three  fingers,  and 
the  manipulation  of  the  parts  before  service,  is  frequently  all 
that  is  necessary,  and  if  conducted  with  care  and  skill  is 
quite  harmless.  When  the  fingers  cannot  be  inserted,  extract 
of  belladonna  should  be  applied,  and  a  tapering  bougie  or 
one  of  the  many  dilatation  instruments  may  be  used  with 
safety.  The  animal  may  be  put  to  the  male  on  the  same 
or  following  day. 

Moderate  rigidity  of  the  cervix,  which  cannot  be  overcome 
by  prompt  manipulation,  may  be  combated  by  means  of 
sponge  tents  introduced  into  the  os.  These  are  made  by 
soaking  a  sponge  of  the  necessary  size,  and  to  which  a  long 
string  is  securely  tied,  in  a  strong  solution  of  gum-arabic ;  it 
is  then  closely  wound  round  with  a  thread  so  as  to  form  an 
elongated,  pointed  mass  4  or  5  inches  long.  When  dry  the 
thread  is  removed,  and  the  sponge,  being  slightly  smeared 
with  grease  or  glycerine,  is  passed  into  the  os,  where  it  is  left 
to  soften  and  expand,  in  doing  which  it  widens  the  canal.  In 
complete  stenosis  of  the  cervix  uteri  nothing  can  be  done. 

Sometimes  the  vagina  is  ballooned  and  the  os  uteri  is 
relaxed.  They  do  not  tend  to  contract  after  copulation,  and 
80  the  semen  escapes.  In  such  cases  the  application  of 
astringents  to  the  vagina  prior  to  service,  and  cold  douches, 
are  useful.  In  cases  where  the  cervix  uteri  is  long,  narrow, 
and  displaced,  or  the  vagina  is  ballooned,  or  very  small,  or 
ruptured,  artificial  insemination  is  useful  to  prevent  sterility. 
Artificial  insemination  has  been  practised  for  many  years  in 
America,  India,  and  the  British  Isles,  with  some  success  among 
mares.  This  operation  consists  in  the  artificial  introduction 
of  the  semen  of  the  sire  into  the  uterus  of  the  mare  for  the 
purpose  of  impregnating  her.  It  is  usually  carried  out  in 
conjunction  with  copulation,  and  always  when  the  female  is 
in  a  state  of  cestrum.    The  semen  collected  after  coitus  may  be 
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used  only  for  the  mare  which  has  been  served,  or  for  several 
mares,  according  to  the  amount  of  seminal  fluid  obtained.  All 
that  one  needs  is  a  convenient  syringe  (Fig.  29)  with  which  to 
collect  and  transmit  the  semen,  and  a  basin  or  vessel  containing 


Fig.   29.  — In- 
seminatoe. 


Fig.  30. — Vagin.a.l  Speculum. 


water  at  a  temperature  of  100°  F.,'in  which  to  warm  and  keep 
the  syringe  until  completion  of  coition ;  then,  having  quickly 
emptied  away  the  water  and  dried  the  vessel,  it  can  be  used 
to  collect  any  semen  that  may  be  dropped  from  the  mare 
or  from  the  penis  of  the  horse.     Except  in  those  cases  where 
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the  semen,  or  the  majority  of  it,  has  passed  direct  into  the 
uterus,  it  will  be  found  at  the  lowest  part  of  the  vagina.  The 
syringe  being  now  introduced  and  loaded  with  semen,  its 
nozzle  is  passed  into  the  os,  and  the  fluid  discharged  into  the 
uterus.  A  vaginal  speculum  may  be  used  to  facilitate  matters ;. 
cleanliness  must,  of  course,  be  strictly  observed.  If  more 
than  one  mare  has  to  be  inseminated  from  a  single  service,  it 
is  advisable  to  select  for  mating  a  mare  with  a  roomy  vagina, 
falling  well  below  the  level  of  the  os,  which  may  be  plugged, 
and  to  test  vaginal  secretions  and  examine  the  vagina  with 
the  aid  of  a  speculum  to  make  sure  that  the  organ  is  free 
from  catarrhal  affection.  Semen  to  retain  its  vitality  must 
be  kept  at  a  temperature  of  100°  F.,  protected  from  cold 
winds  and  strong  sunlight.  This  operation  may  also  be  used 
to  husband  the  services  of  the  sire.  It  has  been  tried  with 
success  not  only  in  the  mare,  but  also,  though  to  a  lesser 
extent,  in  the  cow  and  bitch. 

Underfed  and  overfed  animals  generally  do  not  breed  so 
readily  as  those  which  are  in  moderate  condition  ;  fat  animals 
are  especially  unfruitful.  Excitable,  vicious  mares  are  often 
difficult  to  fecundate.  They  frequently  eject  the  semen  im- 
mediately after  service.  Among  mares  accustomed  to  hard 
work,  active  exertion,  even  to  produce  fatigue,  before  being 
put  to  the  horse,  is  favourable  to  conception.  Some  females 
that  never  come  in  season,  and  refuse  the  male,  are  treated 
successfully  with  tonics  and  aphrodisiacs — e.g.,  arsenic,  strych- 
nine, nux  vomica,  aphrodine — the  animals  at  the  same  time 
being  brought  into  company  with  the  male.  Change  of  food, 
climate,  kind  of  work,  may  sometimes  effect  a  cure. 

Changes  in  the  Ovum. 

Before  the  ovum  is  ready  for  fertilization,  its  nucleus 
undergoes  division  on  two  successive  occasions.  On  each 
occasion  one  of  the  products  of  division  is  extruded  into  the 
space  under  the  zona  pellucida  as  the  first  and  second  polar 
body  respectively.  Probably  this  occurs  within  the  ovary, 
and  is  necessary  to  render  the  ovum  receptive  of  certain 
male  characters  at  the  time  of  fertilization,  and  also  to  prevent 
parthenogenesis. 
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Of  the  many  thousands  of  spermatozoa  which  enter  the 
genital  passage  at  the  time  of  copulation,  only  one  is  required 
to  fecundate  the  ovum.     It  is  no  doubt  the  strongest  or  most 


Fig.  31.  —  Fully -foejied  Ovum, 
shortly  before  its  discharge 

FROM  THE  OVAEY.     (FeOM  MAR- 
SHALL'S "  Embryology.") 

Z,  Zona  pellucida ;  MO,  spermato- 
zoon ;  N,  nucleus  or  germinal 
vesicle  ;  NU,  nucleolus  or  ger- 
minal spot. 


Fig.  32. — Ovum  feom  Oviduct  of 
Eabbit,  pbneteated  by  Sper- 
matozoa IN  its  Vitelline 
Layer.  (From  Marshall's 
"  Embryology.") 

PB,  Polar  bodies ;  Z,  zona  pellu- 
cida ;  MO,  spermatozoon. 


fortunate.  It  pierces  the  zona  pellucida,  enters  the  proto- 
l^lasm,  loses  its  tail,  and  the  head  of  the  spermatozoon, 
the  male  pronucleus,  fuses  with  the  nucleus  of  the  ovum, 


Fig.  33. — An  Ovum  more  advanced 
IN  THE  Oviduct.  (From  Mar- 
shall's "Embryology.") 

Z,  Zona  pellucida;  OB,  segmenta- 
tion cell  ;  MO,  spermatozoon  ; 
N,  nucleus. 


Fig.  34. — Ovum  from  Lower  Poe- 
TioN  OP  Oviduct,  showing  the 
Morula  Stage.  (From  Mar- 
shall's "Embryology.") 


the  female  pronucleus.  A  single  nucleus  results  from  the 
fusion.  This  is  the  starting-point  of  development.  The 
exact  time  of   fecundation    cannot    be  definitely  stated,  but 
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must^  occur  within  a  few  days  after  copulation.  After  being 
fertilized,  the  ovum  undergoes  division  in  its  passage  to  the 
uterus.  ^  The  segmentation  is  complete  or  holoblastic  in  the 
domesticated  mammals.  The  early  stages  of  the  development 
of  the  mammal  have  been  made  out  chiefly  from  the  rabbit 
and  guinea-pig,  and  it  is  considered  that  in  the  other  animals 
the  same  process  occurs  and  in  a  similar  time. 

The  segmentation  in  these  animals  begins  about  ten  to 
twelve  hours  after  fertilization,  and  continues  during  the 
next  two  days.  The  ovum  first  divides  into  two  cells  of 
slightly  unequal  size.     Each  of  these  cells  again  divides  into 


Fig.  35. — Blastoderm  and  Primitive  Teacb.     (Saint-Cye.) 
a,  Vitelline  membrane,  with  its  commencing  villosities  ;  6,  external  (or 
serous)  layer  of  the  blastoderm  ;  c,  internal  (or  mucous)  layer  ;  d,  body 
of  the  embryo ;  h',  b',  earliest  cephalic  and  caudal  elevation  of  the 
external  layer. 

two,  and  subdivides  into  four,  eight,  sixteen  cells,  etc.  From 
the  larger  of  the  two  daughter  cells  a  group  is  formed  of 
which  the  individuals  are  larger  than  those  formed  from  the 
smaller.  These  latter  divide  the  more  rapidly,  and  become 
arranged  as  a  single  layer  round  the  larger  cells,  for  which 
they  form  a  sort  of  cap. 

A  solid  mulberry-like  mass  of  cells  is  so  formed,  the  morula, 
and  when  complete  has  entered  the  uterus,  on  the  fourth  or 
fifth  day,  covered  by  the  zona  pellucida,  surrounded  with  a 
layer  of  albumin  which  has  become  adherent  to  it  during 
its  passage  from  the  ovary.  It  travels  along  the  uterus  until 
the  ninth  day.     Then  the  ova  arrange  themselves,  in  multip- 
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arous  animals,  at  regular  distances  apart  within  the  horns 
of  the  uterus,  where  they  proceed  with  their  development. 
During  its  course,  the  outer  layer  of  cells  in  the  morula 
continue  to  increase  rapidly  in  number ;  a  cavity  is  formed, 
which  is  filled  with  a  clear  limpid  fluid,  and  the  cluster  of 
larger  cells  become  attached  to  the  outer  layer  at  one  spot. 
This  body,  the  blastodermic  vesicle,  is  at  first  spherical  in 
shape,  but  gradually  increases  in  size,  and  becomes  ellipsoidal. 
The  zona  pellucida  becomes  greatly  reduced  in  thickness  from 
stretching.  On  the  ninth  day  the  zona  pellucida  ruptures, 
and  the  outer  cellular  layer  of  the  blastodermic  vesicle  comes 
into  contact  with  the  wall  of  the  uterus.  The  cluster  of 
inner  cells  become  flattened  out  to  form  a  single  layer,  and 
at  this  spot  is  seen  the  first  evidence  of  the  embryonal  area, 
in  the  form  of  a  pyriform  patch.  The  superficial  layer  of 
cells  form  the  epiblast,  the  inner  layer  the  hypoblast.  In  its 
posterior  part  a  third  layer  of  cells,  the  mesoblast,  is  formed, 
probably  from  hypoblast  and  epiblast,  and  causes  a  thickening, 
known  as  the  primitive  streak.  From  these  three  layers  the 
various  tissues  and  organs  of  the  foetus  are  formed. 

From  the  epiblast  are  formed — the  epidermis  and  its  appendages  ;  the 
epithelium  of  the  mouth,  and  of  the  salivary  and  other  glands  which  open 
into  the  mouth ;  the  enamel  of  the  teeth ;  epithelium  of  the  nasal  passages ; 
the  crystalline  lens ;  the  retina ;  the  epithelium  lining  the  central  canal 
of  the  spinal  cord  and  ventricles  of  the  brain ;  the  tissues  of  the  nervous 
system  ;  the  pituitary  body  ;  the  pineal  gland. 

From  the  mesoblast  are  formed — the  connective  tissues  ;  the  blood  and 
lymph  corpuscles  ;  the  endothelium  lining  the  heart,  vessels,  and  serous 
membranes ;  the  epithelium  of  the  uriniferous  tubules ;  the  epithelium  of 
the  internal  generative  organs,  and  the  generative  products  of  both  sexes ; 
the  muscular  tissues,  voluntary,  involuntary,  and  cardiac  ;  the  spleen  and 
lymphatic  glands. 

Prom  the  hypoblast  are  formed— the  epithelium  of  the  alimentary  tract 
from  mouth  to  anus  ;  the  epithelium  of  the  larynx,  trachea,  and  lungs ; 
the  epithehum  of  the  thyroid  body,  and  of  the  Eustachian  tube  and  tym- 
panum ;  theepithehum  of  the  urinary  bladder,  ureters,  urethra,  and 
allantois. 

The  hypoblast  grows  along  and  nearly  lines  the  whole  of 
the  inner  surface  of  the  epiblast.  Along  the  primitive  streak, 
a  longitudinal  groove,  the  medullary  groove,  appears  in  the 
epiblast.  This  groove  is  later  converted  into  a  canal,  the 
beginning  of  the  cerebro-spinal  system.     Beneath  this  groove 
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a  longitudinal  column  of  cells  has  been  developed  from  the 
hypoblast.     This  is  the  notochord,  or  chorda  dorsalis,  the  axis 
of  the  future  embryo.     Around  it  the  vertebral  column  is 
formed.      The  mesoblast,  growing  rapidly,  is    divided    into 
quadrangular  masses,  or  somites,  which  give  rise  to  portions 
of  the  vertebrae  and  to  the  muscles  of  the  trunk.    By  means  of 
infolding  of  the  blastoderm,  beginning  first  at  the  tail  end  and 
proceeding  forwards,  the  embryo  or  embryonal  area  is  marked 
off  by  constriction  from  the  rest  of  the  blastodermic  vesicle, 
which  then  constitutes  the  yolk-sac  or  umbilical  vesicle.    This 
vesicle  soon  disappears  in  most  mammals,  but  in  the  dog  persists 
till  birth.    The  cerebro- spinal  canal  becomes  enlarged  in  front, 
and  forms  five  vesicles  from  which  the  various  portions  of  the 
brain  are  formed.     The  retina  of  the  eyeball  is  developed  as 
an  outgrowth  from  the  brain  ;  the  organs  of  smell  and  hearing 
soon  become  innervated  from  the  same  source.     About  the 
ninth  day,  or  later,  a  cleft  is  formed  in  the  mesoblast,  which 
becomes   the   coelom,   or   body  cavity.      The  outer  layer   of 
mesoblast  forms  with  the  epiblast  the  somatopleure  ;  the  inner 
layer  of  mesoblast,  together  with  the  hypoblast,  is  known  as  the 
splanchnopleure.     About  the  thirteenth  or  fourteenth  day,  in 
the  sheep,  folds  or  ridges  grow  out  from  the  somatopleure  over 
the  embryo,  first  from  the  posterior  extremity,  later  the  sides, 
and  last  of  all  from  the  anterior  extremity.     These  folds  fuse 
to  form  the  true  amnion.      By  this  fusion  the  embryo   is 
provided  with  a  dorsal  covering  of  two  layers,  the  inner  the 
amnion,  and  the  outer  the  false  amnion,  or  primitive  chorion, 
this  being  really  the  outer  layer  of  the  blastodermic  vesicle. 
Into  the  cavity  formed  between  these  two  layers  the  allantois 
grows.     This  latter  blends  with  the  false  amnion  to  form  the 
permanent  chorion.     The  embryo  curves  upon  itself  and  en- 
closes a  portion  of   the  splanchnopleure,  separating  off  the 
intestinal   furrow  from  the  umbilical  vesicle,  with  which  it 
remains  connected  by  the  vitelline  duct.     This  separation  is 
the  beginning  of  the  umbilical  cord.      The  umbilical  vesicle 
is   filled   with   a   granular  fluid  which  is   conveyed  for  the 
nutrition  of  the  embryo;    when  this  alimentary  reserve  is 
nearly   expended,   the  allantois  appears.     This   begins  as  a 
small  enlargement,  which   the  intestinal  furrow  (hind-gut) 
pushes  towards  the  inferior  portion  of  its  body ;  the  enlarge- 
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ment  becomes  elongated  and  vesicular-looking,  and  gradually 
increases  in  size  by  bringing  the  umbilical  vessels  towards  its 
border.  Becoming  still  more  elongated,  it  passes  through  the 
umbilicus,  and  spreads  itself  over  the  inner  face  of  the  chorion, 
between  the  latter  and  the  amnion.  It  is  divided  into  two 
sacs  by  a  constriction,  the  urachus,  at  the  umbilical  cord; 
the  inner  sac  is  the  smallest,  and  forms  the  bladder ;  while 
the  external,  the  most  voluminous,  composes  the  proper 
allantois. 

In   the   sheep,  on  the  ninth  day  the  blastoderm  lies  in 
contact  with  the  uterine  mucous  membrane.     On  the  twelfth 


Fig,  36. — Ovum  with  Developing  Amnion  and  Allantois. 

1,  Vitelline  membrane  and  its  villosities  ;  2,  external  layer  of  blastoderm; 
3,  umbilical  vesicle;  4,  omphalo  mesenteric  vessels;  5,  5,  caudal  and 
cephalic  folds  of  developing  amnion ;  6,  embryo ;  7,  allantois. 

day  the  vesicle  lies  in  the  lower  portion  of  the  uterine 
cornu,  and  gradually  grows  out  into  both  horns  of  the  uterus. 
If  two  embryos  are  present,  they  confine  themselves,  one  to 
each  horn.  Up  to  the  twentieth  day  the  embryo  receives  its 
nourishment  only  from  the  uterine  glands  and  the  umbilical 
vesicle.  After  this  villi  develop  on  the  outer  covering  of  the 
embryo,  and  by  the  twenty-eighth  day  have  become  fitted  into 
the  little  depressions  on  the  maternal  cotyledons.  The  placenta 
is  finally  established  about  the  seventy-eighth  day. 

In  the  horse,  up  to  about  the  fifth  week  the  embryo  is 
united  to  the  uterine  wall  by  a  small  area  of  the  outer 
layer  of  blastoderm  over  the  umbilical  vesicle.      This  area 
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of  attachment  increases  in  size,  and  another  line  of  union 
about  |-  inch  wide  forms  around  the  equator  of  the  embryo. 
About  the  sixth  weeli  the  latter  girdle  becomes  changed  to 
near  the  pole.  About  the  eighth  week  the  yolk-sac  has  been 
exhausted  of  its  contents,  the  attachment  is  reduced,  and  then 
the  allantois  is  developed  and  the  girdle  of  union  becomes 
folded  into  ridges  which  fit  into  grooves  in  the  uterine  mucous 
membrane.  The  outer  covering  of  the  embryo  now  forms 
little  villi,  derived  from  the  allantoic  sac,  which  are  accom- 
modated in  pits  in  the  uterine  wall. 


Fig.  37.  — Ovum  about  a  Month  Old.     (Saint-Cyk.) 
1,  Vitelline  membrane,  which  has  almost  disappeared ;  2,  external  layer 
of  the  blastoderm  ;  3,  allantois  penetrating  the  villosities  ;  4,  umbilical 
vesicle  ;  5,  miion  of  the  caudal  and  cephalic  processes,  and  formation 
of  the  cavity  of  the  amnion  ;  6,  embryo  ;  7,  allantois. 

Ewart  has  shown  that  because  of  these  changes  detachment 
of  the  embryo  is  liable  to  occur  at  the  third,  sixth,  and  ninth, 
week,  and  the  mare  break  service. 


Appendages  of  the  Fcetus. 

These  appendages  comprise  the  chorion,  the  amnion,  the 
allantois,  the  umbilical  vesicle,  the  placenta,  and  the  umbilical 
cord.     In  none  of  these  appendages  have  nerves  been  found. 

The  Chorion,  the  outer  envelope  proper  to  the  embryo,  is 
found  covering  it  loosely  at  the  earliest  period  of  its  existence, 
and  corresponds  to  the  membrane  lining  the  egg  in  oviparous 
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animals.  It  is  a  vast  membranous  sac,  completely  closed,  and 
which,  being  moulded  upon  the  uterine  cavity,  resembles  the 
uterus  in  form,  having  a  body  and  two  cornua ;  the  latter, 
however,  are  not  co-extensive  with  those  of  the  uterus. 
"When  the  chorion  is  distended,  its  cornua  show  fine  and 
deep  plica?,  or  bulgings,  like  the  csecum  ;  the  cornua  are  always 
unequal  in  size,  that  in  which  the  fffitus  is  developed  being  of 
course  the  larger. 

The  external   surface,  otherwise  smooth,  is  studded  with 
innumerable  small,  red,  short  papillas,   or  processes,  which 


Fig.  38. — Chorion  of  the  Maeb  at  Mid-Tbem  :  Inflated.     (Colin.) 

A,  Posterior  portion  occupying  the  body  of  the  uterus ;  B,  left  oornu 
plicated  and  sacculated  ;  C,  right  cornu,  longer  than  the  left,  and 
containing  a  portion  of  the  fcetus. 

are  formed  by  the  placental  villous  tufts.  This  papillary 
face  adheres  slightly  to  the  internal  face  of  the  uterus.  The 
inner  surface  is  lined  by  the  external  layer  of  the  allantois, 
to  which  it  is  closely  adherent,  except  at  the  insertion  of  the 
vascular  cord,  where  there  exists  a  kind  of  conical  infun- 
dibulum  occupied  by  the  umbilical  vesicle.  On  this  surface 
the  umbilical  veins  and  arteries  ramify,  their  minute  divisions 
traversing  the  membrane  to  form  the  placental  villosities. 
The  chorion  itself  is  devoid  of  vessels  until  the  allantois  is 
developed. 

In   ruminants   the  chorion   over  the   middle    of   its  inner 
surface  is  united  to  the  amnion,  and  the  allantois  by  loose 
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gelatinous  connective  tissue,  so  laminated  that  it  might  be 
mistaken  for  different  layers  of  membrane.  It  is  only 
covered  by  the  allantois  in  the  portions  corresponding  to 
the  cornua  which  are  longer  than  those  of  the  uterus.  It 
offers  numerous  small  red  masses  (the  placentulis),  studded 


Fig.  39. — Futal  Membranes  of  the  Cow  at  Mid-Tbkm.     (Colin.) 

A,  Uterus  opened  on  its  left  side  :  B,  B,  cotyledons  of  the  uterus  ;  C,  C, 
placentulte  ;  D,  D,  allantois  ;  E,  vesicle  of  the  urachus  ;  F,  amnion  ; 
G,  umbilical  cord. 

at  various  distances  from  each  other  on  the  surface  next 
the  uterus,  and  which  effect  a  very  important  connection 
between  the  latter  and  the  chorion. 

In   the    sheep  and  goat,  when  there  are  two  foetuses,  the 
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cornua  of  the  chorion  are  joined  so  as  to  look  externally  like 
one  sac. 

In  the  pig  the  chorion  has  the  form  of  an  elongated  sac 
without  cornua,  which  is  much  longer  than  the  fostus.  Its 
internal  face  is  similar  to  that  of  ruminants ;  on  its  external 
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Fig.  40. — Fcetal  Membranes  of  the  Goat  at  Full  Time  :  Twins. 

(Colin.) 

A,  Cervix  of  the  uterus  ;  B,  left  cornu  ;  C,  right  cornu  ;  D,  allantois  of 
one  of  the  foetuses  ;  E,  amnion  of  ditto  ;  F,  portion  of  the  uterine 
wall  left  at  the  middle  of  its  body,  where  the  foetuses  come  in  contact  ; 
G,  union  of  the  two  chorions  at  the  cervix  uteri. 


face  are  groups  of  numerous  small  papills,  so  that  placenta- 
tion  in  this  animal  is  disseminated.  Here  and  there  are  bare 
spots,  and  there  are  no  papillfe  at  its  extremities. 

In  the  hitch  and  cat  the  chorion  is  similar  to  that  of  the 
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pig.    Its  inner  face  is  everywhere  in  contact  with  the  allantois, 
though  it  does  not  adhere  closely  to  it. 

The  Anmion  "is  the  second  complete  sac  enveloping  the 
fcietus.  It  floats  freely  in  the  chorial  sac,  to  which  it  is  only 
attached  at  a  single  point,  through  the  medium  of  the 
umbiHcal  cord.  It  immediately  covers  the  fcetus,  with  the 
integument  of  which  it  is  continuous  through  the  umbilical 


Fig.  41. — Fcetus  of  Bitch  and  its  Envelopes. 

a,  Chorion  ;   h,  placenta  ;  d,  ff,  umbilical  vesicle  and  its  cornua  ; 
7i,  amnion;  A-,  fcetus. 

cord.  In  the  later  stages  it  is  distended  with  fluid,  and  so 
separated  from  the  fcetus.  In  shape  it  is  spherical  or  ovoid, 
and  has  thin  transparent  walls,  which  are  firm  and  more 
resistant  than  the  other  membranes.  Small  02)aque  masses 
are  scattered  over  it.  These  masses  are  much  more  numerous 
and  larger  in  the  cow  than  in  the  other  animals.  The  external 
face  is  covered  by  the  inner  layer  of  the  allantois,  to  which  it 
slightly  adheres.  The  internal  face  is  quite  smooth.  It  secretes 
a  fluid — the  liquor  amilii — which  bathes  the  foetus  and  distends 
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the  amniotic  cavity.  It  does  not  exhibit  either  vessels  or  nerves 
when  in  a  healthy  condition.  Just  beside  the  umbilical  cord 
a  small  membranous  pouch  is  formed  between  the  amnion  and 
allantois,  in  which  the  umbilical  vesicle  terminates.     Towards 


Fig.  42.— Fcetus  of  Maeb  and  its  Envelopes.  (Chauvbad.) 
A,  Chorial  sao  ;  C,  amniotic  sao  withdrawn  from  the  allantoid  cavity,  and 
opened  to  expose  the  foetus  ;  D,  infundibulum  of  the  urachus ; 
B,  allantoid  portion  of  the  umbilical  cord  ;  6,  portion  of  the  external 
sm'face  of  the  chorion  destitute  of  placental  villosities,  and  corre- 
sponding to  the  point  of  insertion  of  three  pediculated  hippomanes. 

the  termination  of  gestation,  one  of  the  extremities  of  the 
pouch,  corresponding  to  the  posterior  limbs  of   the  fcetus, 
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is  stretched  into  a  very  short  wide  horn.  In  the  bitch  the 
amnion  and  allantois  are  closely  adherent  throughout. 

The  Liquor  Amnii  is  an  albuminous,  alkaline  fluid  contained 
in  the  amniotic  sac,  in  which  the  foetus  is  suspended  as  in 
a  hydrostatic  bed.  It  is  abundant  and  limpid  at  an  early 
stage,  and  becomes  scantier,  viscid,  and  citron  or  red- 
coloured,  at  any  advanced  stage,  when  it  is  adhesive  and 
agglutinates  the  hair.  Generally  it  is  most  abundant  at 
the  middle  of  gestation.  It  varies  from  5  to  6  litres  in  the 
cow  and  mare,  and  in  the  sheep  from  100  to  500  grammes. 

It  contains  99  per  cent,  of  water,  as  well  as  albumin, 
glucose,  creatin,  urea,  and  other  elements  of  urine,  and 
often,  especially  in  the  foal,  fragments  of  meconium  from 
the  intestines  of  the  foetus.  The  urine  is  discharged  into  the 
cavity  from  the  foetal  urethra. 

Probably  the  formation  of  the  mucous  layer  that  invests 
the  young  animal  at  birth  is  due  to  the  precipitation  on  its 
skin  of  the  mucus  and  yellow  matter  contained  in  this  fluid. 
It  also  contains  portions  of  the  thick  epidermis  cast  off  from 
the  plantar  surface  of  the  hoof  of  solipeds. 

The  liquor  amnii  preserves  an  equable  temperature  for  the 
young  creature,  protects  it  from  injury,  from  sudden  move- 
ments and  shocks  or  uterine  contractions,  favours  its  move- 
ments and  development,  and  protects  the  mother  from  injury 
by  the  foetus  towards  the  termination  of  gestation.  During 
parturition'  it  protrudes  the  membranes,  is  the  primary  agent 
in  dilating  the  os,  and,  by  lubricating  the  vagina,  facilitates 
the  passage  of  the  foetus. 

The  Allantois  arises  as  a  protrusion  of  the  hind-gut  just 
behind  the  yolk-sac.  It  leaves  the  embryo  in  the  region 
which  afterwards  becomes  the  umbilicus.  The  portion  of  the 
diverticulum  of  the  hind-gut  inside  the  umbilicus  afterwards 
forms  the  urinary  bladder.  The  allantois  carries  the  um- 
bilical vessels  from  the  umbilicus  to  the  chorion.  It  is  very 
thin  and  pellucid,  and  is  slightly  fibrous  in  structure.  It 
lines  the  inner  face  of  the  chorion,  and  is  reflected  around 
the  point  of  insertion  of  the  umbilical  cord,  to  be  spread  over 
the  outer  surface  of  the  amnion,  being  arranged  to  some 
extent  like  a  serous  membrane.  The  allantois  is  more 
firmly  attached  to  the  chorion  than  the  amnion.     The  cavity 
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of  the  allantoic  sac  is  in  communication  with  the  interior  of 
the  bladder  by  means  of  the  urachus— a  narrow  canal  in  the 
amniotic  portion  of  the  umbilical  cord.  This  canal  widens 
at  the  origin  of  the  allantoic  portion,  where  its  walls  are 
continuous  with  the  allantois  and  forms  a  sheath  for  the  cord. 
Th§...£^]&rAomJn^themM^^  envelopajhs,  a^DJQn. 

In  ruminants  aTi5~sivtne  it  forms  only  a  partial  covering, 
especially  where  it  receives  the  urachus.  In  the  sheep 
it  projects  beyond  the  chorion.  In  multiparous  animals 
the  allantois  of  each  foetus  is  always  separate.  In  the  bitch 
and  cat  the  allantois  is  similar  to  that  of  solipeds,  but  is  less 
closely  connected  with  the  chorion,  except  over  the  placenta. 


Fig.  43. — Plan  of  Fcetal  Envelopes  in  Mare.     (Saint-Cye.) 

A,  Foetus;  B,  cavity  of  the  amnion:  C,  cavity  of  the  allantois  ;  D,  um- 
bilical vesicle ;  1,  chorion ;  2,  chorial  layer  of  the  allantois ; 
3,  amniotic  layer  of  the  allantois ;  4,  amnion  ;  5,  urachus,  the  expan- 
sion of  which  forms  the  allantois  ;  6,  pedicle  of  the  umbilical  vesicle. 


The  allantoic  cavity  contains  a  fluid — the  Allantoic  Liquid — 
which  is  greatest  in  amount  at  an  early  period.  It  is  at 
first  colourless  or  slightly  turbid,  but  later  becomes  yellow- 
ish in  colour.  It  is  similar  in  its  properties  to  the  liquor 
amnii,  and  contains  water,  albumin,  osmazone  (a  nitro- 
genous, mucilaginous  material  insoluble  in  alcohol),  urate  of 
urea,  lactic  acid,  phosphates  of  soda,  lime,  and  magnesia, 
and  traces  of  sugar.  In  the  later  stages  of  gestation, 
the  renal  excretion  of  the  young  animal  passes  from  the 
bladder  along  the  urachus,  and  deposits  near  the  allantoic 
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orifice  of  that  tube  a  thick  fluid  of  a  reddish  colour  and 
urinous  odour,  containing  erythrin  and  hippuric  acid.  The 
fluid  contains  also  one  or  more  small  oval  or  discoid 
masses  of  a  brownish  colour,  from  the  size  of  a  pea  to  that 
of  a  hen's  egg,  either  floating  about  in  the  cavity  or  attached 
to  the  allantois  by  a  narrow  pedicle.  They  are  called 
hippomanes.  Usually  they  have  the  consistency  and  elasticity 
of  gluten,  are  flattened,  and  are  thinner  at  the  border  than 
the  centre.  It  is  not  improbable  that  they  are  inspissated 
parts  of  the  allantoic  fluid  which  were  originally  deposited 
upon  the  membrane.  They  contain  much  oxalate  of  lime. 
In  ruminants  laminated  deposits  like  hippomanes,  but  smaller 
and  lighter  in  colour,  are  occasionally  found  in  the  allantoic 
cavity.  In  the  sow  small  white  spherical  bodies  appear 
between  the  chorion  and  allantois. 

The  Umbilical  Vesicle,  Yolk-Sac,  Saccus  Intestinalis,  or  Vesicula 
Alba,  is  a  small  fusiform  pouch  lodged  in  an  infundibulum  at 
the  extremity  of  the  umbilical  cord.  Its  fundus  adheres  to  the 
chorion^  while  its  opposite  end  is  prolonged  into  the  cord,  and 
even  communicates  with  the  terminal  portion  of  the  small 
intestines.  Its  origin  has  already  been  noted  {v.  p.  69).  Its 
walls  receive  a  special  vessel  from  the  anterior  mesenteric 
artery,  and  a  special  vein  leaves  it  for  the  vena  portae  (the 
omphalo-mesenteric  vessels).  It  supplies  nourishment  to 
the  foetus  before  the  development  of  the  placenta.  It  is  a 
transitory  organ,  and  near  parturition  it  is  more  or  less 
atrophied,  being  represented  by  a  small  reddish-brown  cord. 
In  ruminants  and  the  pig  it  is  longer  than  in  the  mare,  and 
disappears  about  the  second  or  third  month.  In  the  hitch 
and  cat  it  is  transversely  elongated,  extending  into  pointed 
cornua,  and  persists  up  to  the  end  of  gestation. 

The  Placenta  varies  extremely  in  different  species. 

In  solipeds  it  is  constituted  by  a  multitude  of  short  villosities 
or  filiform  papillae,  which  are  spread  in  a  uniform  manner 
over  the  external  surface  of  the  chorion  (diffuse  placenta),  a 
bare  patch  being  noted  only  at  a  few  points,  such  as  the  os 
uteri.  These  villi  are  received  into  corresponding  depressions, 
or  follicles,  in  the  lining  membrane  of  the  uterus.  These  are 
very  red  in  colour,  slender,  and  easily  torn.  They  contain 
loops  of  small  bloodvessels,  the  terminal  ramifications  of  the 
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umbilical  vessels.  These  villosities  bring  the  capillary 
systems  of  mother  and  fcetus  into  the  closest  relationship, 
the  very  thin  coats  of  the  vessels  chiefly  intervening  between 
the  two  circulations.  There  is  no  continuity  between  the 
maternal  and  fojtal  circulations,  all  the  important  changes 
taking  place  through  the  walls  of  the  capillaries.  The 
function  of  the  placenta  is  to  act  as  a  nutrient  and  respiratory 
apparatus  during  a  portion  of  intra-uterine  existence.     When 


Fig.  44. — Portion  of  Chorion  with  Placentul^  :  Cow.     (Guklt.) 
1,  Chorion  ;  2,  placentulise. 

gestation  is  terminated,  the  placenta  becomes  remarkably 
rigid,  the  vessels  are  obliterated  and  transformed  into  fibrous 
tissue,  and  the  external  face  of  the  chorion  is  wrinkled  and 
withered-looking. 

In  the  cow  the  villi  of  the  chorion  are  developed  and 
agglomerated  in  large  numbers  at  certain  points  of  its  surface, 
to  constitute  a  multiple  polycotyledonary  or  tufted  placenta, 
which  is  composed  in  this  way  of  from  sixty  to  eighty  pla- 
ceutulfe,  or  fcetal  cotyledons.  They  are  bright-red,  oval,  con- 
cave patches,  and  correspond  with  the  maternal  cotyledons 
of  the  uterus,  already  described,  into  which  they  are  received. 
During  pregnancy  the  number  of  maternal  cotyledons  is 
increased  (Chauveau  and  Colin).  Sometimes  in  the  gravid 
uterus,  and  often  near  the  os,  numerous  accessory  caruncles, 
accessory    cotyledons,    have    been    found    on    the    mucous 
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membrane,  grouped  close  togetliei-  and  in  an  irregular  manner 
between  the  rows  of  permanent  cotyledons.  The  largest 
is  not  as  big  as  a  walnut,  and  they  often  come  into  use 
towards  the  later  stages  of  gestation,  if  required.  When 
gestation  has  commenced,  the  surface  of  the  maternal 
caruncles,  previously  smooth,  becomes  convex,  and  is  covere<l 
with  reticulate  processes  which  border  the  crypts  and  give  it 
a  finely  cribbled  appearance.  The  largest  are  found  in  the 
body  of  the  uterus,  and  they  become  smaller  as  they  approach 
the  extremity  of  the  cornua.  In  shape  they  are  not  unlike 
mitshrooms,    and    are    dark   yellow    in    colour.      The   ftetal 


Yia.  4.3.— Accessory  Placentul.e  in  a  Cow's  Utbeus.     (Franck.) 

Thej'  appear  like  innumerable  mirriature  cauliflowers  growing 

from  the  surface  of  the  mucous  membrane. 

cotyledons  on  their  surface  present  a  multitude  of  long, 
conical  branched  villi,  measuring  from  j\  to  ^'-^  inch,  which 
are  received  into  the  depressions  of  the  maternal  cotyledons. 
Between  the  viUi  of  the  placenta  and  the  mucous  membrane 
of  the  uterus  in  all  our  animals  there  is  always  found  a  small 
quantity  of  thick,  white,  milky-looking  fluid— the  Uterine  Milk 
—containing  water,  leucocytes,  proteids,  fats,  glycogen,  haemo- 
globin derivatives,  and  salts,  probably  required  for  the  nourish- 
ment of  the  fostus,  and  formed  in  part  by  the  secretion  of 
the  uterine  glands.     This  uterine  milk  is  most  abundant  in 

ruminants. 

In  the  sheep  and  ijoat  the  foetal  cotyledons  are  convex,  not 
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SO  .v'ide  as,  but  thicker  than,  in  the  cow,  and  the  villi  are  more 
delicate. 

In  the  piq  the  placenta  is  diffuse,  though  the  tufts  do  not 
form  a  continuous  layer  as  in  the  mare,  but  are  collected 
together  in  small  but  closely  grouped  clusters.  The  chorion 
is  destitute  of  the  papilla?  at  the  extremities,  and  the  white 
clusters  of  villi  present  a  mottled  appearance. 


Fig.  46. — Maternal  and  Fcetal  Cotyledons  of  the  Cow.     (Colin.) 

A,  Pedicle  of  the  maternal  cotyledon  ;  B,  B,  maternal  cotyledon  ;  C,  fcetal 

cotyledon  ;  D,  placental  villi  ;  E,  chorion. 

In  the  hMi  and  cat  the  placenta  forms  a  thick  annular 
band  or  zone,  about  1  or  l-J-  inches  wide,  passing  round  the 
middle  of  the  chorion.  It  is  therefore  said  to  be  "zonular." 
This  zone  is  concave  within,  livid  or  dark  brown  during 
,i;e8tation,  and  limited  by  dark  green  borders.  The  green 
colour  of  the  border  is  due  to  haemorrhages  which  have 
occurred  between  the  uterine  surface  and  the  epiblast  (Duval). 
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The  villi  are  ramified  and  leaf-shaped,  imi^lanted  in  the  uterine 
mucous  follicles.  In  this  type  of  placenta  (placenta  cumulata) 
the  uterine  epithelium  is  destroyed  by  certain  cells  on  the 
outer  side  of  the  embryo,  and  the  maternal  blood  is  accom- 
modated in  spaces  formed  by  these  cells  (trophoblasts).  In 
the  dog  and  cat,  at  birth  the  maternal  mucosa  is  removed  to 
some  extent  with  the  foetal  membranes,  and  a  raw  surface 
left  (deciduate  placenta),  while  in  the  other  domesticated 
animals  the  uterine  mucous  membrane  is  left  intact  (ade- 
eiduate  placenta). 


Fig.  47. — Cotyledon  of  a  Cow's  Uterus.  (rEiTiGRBw.) 
aa,  Surface  of  foital  chorion ;  b,  b,  bloodvessels  of  fcetal  chorion  ;  cc,  sur- 
face of  uterine  mucous  membrane  ;  d,  d,  bloodvessels  of  ditto  ;  /',  secre- 
tion from  utricular  glands — cotyledonous  milk  —  between  maternal 
and  fcfital  vessels,  and  which  is  necessary  to  the  mutual  interchange 
of  gases,  and  nutrient,  effete,  and  other  matters,  between  parent  and 
offspring. 


The  arrangement  of  the  placenta  in  the  various  domesticated 
animals  may  be  expressed  in  tabular  form  as  follows : 

Mare. 
Diffuse  I 

Simple  Placenta 


Multiple  or 

Polycotyledonary 

Placenta 


Diffuse 

[  Sow. 

Local  and 

f  Bitch. 

zonary 

1  Cat. 

Concave 

}  Cow. 

Cotyledons 

Convex 

f  Ewe. 

Cotyledons 

(  Goat. 
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As  already  mentioned,  respiration  in  the  foetus  is  effected 
through  the  placenta,  and  the  lungs  are  functionless.      On 
that  account  the  circulation  of  the  foetus,  even  at  an  advanced 
period,  presents  certain  differences  from  that  of  the  animal 
after   birth.      The  blood  is  carried  from   the   internal   iliac 
arteries  by  the  umbihcal  arteries  to  the  placenta.     From  the 
placenta  it  returns  by  the  umbilical  vein  to  the  foetus.     This 
vein  passes  forwards  from  the  umbilicus  along  the  abdominal 
floor  of  the  foetus  to  the  liver  and  there  joins  the  portal  vein. 
In  animals  other  than  solipeds  it  is  connected  directly  by  a 
vein  (the  ductus  venosus)  with  the  posterior  vena  cava  in  front 
of  the  liver.     In  the  horse  tribe  only,  all  the  blood  in  the  um- 
bilical vein  passes  first  through  the  portal  capillaries  before 
it  reaches  the  posterior  vena  cava.     By  the  latter  vein  the 
blood  is  carried  to  the  right  auricle.     The  greater  part  of  this 
blood  is  directed  through  an  opening  (the  foramen  ovale)  in 
the  interauricular  septum  into  the  left  auricle.     The  blood, 
which   reaches   the   right   ventricle,   is   discharged   into   the 
pulmonary  artery,  but  a  large  proportion  of  it  passes  from 
that  artery  through  the  ductus  arteriosus — a  connecting  vessel 
— into  the  posterior  aorta.     Only  a  small  portion  of   blood 
passes  to  the  lungs,  sufficient  to  supply  them  with  nourish- 
ment.    From  this  condition  of  the  foetal  circulation  it  follows 
that  the  umbilical  vein  only  carries  unmixed  arterial  blood. 
After  birth  the  foramen  ovale  soon  closes  up,  and  the  ductus 
venosus,  ductus  arteriosus,  and  umbilical  vessel  become  eon- 
verted  into  impervious  cords. 

The  process  of  nutrition  of  the  foetus  at  the  placenta,  as 
pointed  out  by  Sesbre,  takes  place  through  (1)  the  endothelium 
of  the  maternal  vessels  ;  (2)  the  surrounding  layer  of  connec- 
tive tissue ;  (3)  the  uterine  epithelium  ;  (4)  the  epiblast  of  the 
foetal  villosity ;  (5)  the  mesoblastic  tissue  and  the  capillary 
endothelium  of  the  foetal  villosity.  These  tissues  exert  a 
selective  action  upon  the  materials  brought  to  the  placenta  in 
the  maternal  blood -stream.  Certain  medicinal  substances 
may,  however,  pass  from  the  maternal  to  the  foetal  circulations, 
such  as  salicylic  acid,  potassium  iodide,  potassium  chlorate, 
chloroform.  Usually  the  placenta  acts  as  an  excellent  filter, 
and  prevents  the  passage  of  foreign  bodies,  such  as  bacteria, 
into   the  foetal   blood.     Exceptionally  their  passage  is  per- 
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mitted,  but  chiefly  as  the  result  of  capillary  hemorrhage,  as 
in  glanders,  anthrax. 

The  Umbilical  Cord,  Funis,  or  Navel  String,  is  a  collection  of 
vessels  which  form  the  means  of  communication  between  the 
fietus  and  the  ftetal  membranes  during  its  uterine  existence, 
and  which  loses  its  functions  at  birth.  It  is  visible  at  an 
early  period  of  pregnancy.     It  is  divided  into  two  portions : 


Fig.  48. — F(i:tal  Circulation  :  Advanced  Period.     (Colin.) 

A,  Placentvilfe  ;  B',  B',  umbilical  veins,  with  their  common  trunk,  B  ; 
D,  vena  portte  and  its  anastomosis,  C  ;  E,  ductus  venosus  ;  F,  posterior 
vena  cava  ;  G,  right  ventricle  of  heart  ;  H,  pulmonar3'  artery  ; 
J,  J,  aorta  ;  I,  ductus  arteriosus  ;  K,  umbilical  arteries,  with  their 
anastomosis  at  the  extremity  of  the  umbilical  cord. 

An  amniotic,  the  longest,  always  twisted  on  itself  like 
a  rope,  and  covered  by  the  amnion,  which  glasses  along  it  to 
become  continuous  with  the  skin  at  the  umbilicus ;  and  an 
allantoic  portion,  much  shorter,  less  twisted,  and  covered  by 
the    sheath   that  continues   the   two  layers  of  the  allantois. 
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until  it  is  inserted  into  the  upper  wall  of  the  chorial  sac, 
between  the  cornua.     The  groundwork  of  the  cord  consists 
of  embryonic  connective  tissue,  Wharton's  jelly  (Whartonian 
gelatine).     The  vessels  embedded  in  it  are  the  following :  Two 
umbilical   arteries,  one  umbilical  vein,  the  urachus   in   the 
amniotic  portion,  and  the  remnants  of  the  umbilical  vesicle. 
The  umbilical  arteries,  branches  of  the  internal  iliac  artery  or 
its  internal  pudic  branch,  leave  the  abdomen  at  the  umbilicus, 
and  descend  in  a  spiral  fashion  in  the  cord.     They  give  off 
small  twigs  to  the  amniotic  sac,  and  terminate  in  a  number 
of  large  placental  branches.     These  branches  start  from  the 
terminal  extremity  of  the  cord,  pass  in  every  direction  between 
the  chorion  and  the  external  layer  of  the  allantois,  where  they 
may  be  seen  to  form  a  network  by  their  anastomoses,  and  end 
in  the  capillaries  of  the  placenta.     From  these  capillaries  the 
blood  is  withdrawn  by  veins  which  form  an  intricate  network 
between   the  chorion   and   amnion.      These  veins   pour  the 
blood  into  two  chief  trunks,  which  join  to  form  the  umbilical 
vein.     This  vein  ascends  in  the  cord  in  company  with  the 
two  corresponding  arteries,  and  on  reaching  the   umbilicus 
bends  forward  on  the  inner  surface  of  the  abdominal  wall, 
where  it  is  covered  by  peritoneum,  and  on  gaining  the  liver 
enters  that  organ  to  open  directly  into  the  vena  portae.     In 
other  animals  than  solipeds   it  also  communicates  directly 
by  a  special  vessel — the  ductus  venosus — with  the  posterior 
vena  cava.     The  umbilical  vein  has  no  valve.     The  urachus 
is  an  irregularly  bulging  canal,  connecting  what  is  eventually 
the  bladder  with  the  allantoic  cavity,  and  present  only  in  the 
amniotic  portion  of  the  cord.     After  birth  it  rapidly  contracts, 
especially  at  the  fundus  of  the  bladder,  until  it  is  quite  closed, 
and  nothing  is  left  but  the  fold  of  peritoneum  that  sustained 
it,   the    inferior    ligament    of    the    bladder.      It   sometimes 
happens  with  the  foal,  however,  but   more  frequently  with 
the  calf,  that  it  persists,  the  urine  in  this  case  escaping  by  the 
umbilicus.    The  umbilical  vesicle,  with  its  omphalo-mesenteric 
vessels,  has  already  been  referred  to. 

In  ruminants  and  the  jng  the  umbilical  cord  has  no  allantoic 
portion,  and  the  umbilical  veins  are  double  until  they  reach 
the  umbilicus,  where  they  join. 

In  the  bitch  and  cat  the  allantoic  portion  is  very  short,  and 
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the  omphalo-mesenteric  vessels  are  very  large,  and  persist  till 
the  end  of  gestation. 

In  the  early  days  of  fcetal  life  the  cord  contains  a  portion 
of  the  intestines,  but  as  the  cavity  of  the  abdomen  is  formed 
and  closes,  the  viscus  is  retracted  within  it.  Sometimes, 
however,  this  retraction  is  incomplete,  and  hernia  of  the  in- 
testines exists  at  birth,  and  even  for  some  time  after  that 
event.  "With  regard  to  the  curious  torsion  of  the  cord,  as 
many  as  twelve  complete  turns  have  been  found  in  it  at  six 
months,  but  it  is  far  from  being  constant.  It  has  been 
accounted  for  by  the  movements  of  the  foetus  and  excessive 
growth  of  the  umbilical  arteries. 

The  dimensions  of  the  cord  vary  with  species  and  individuals. 
Compared  with  that  of  the  human  foetus,  it  is  short  in 
solipeds  and  ruminants.  In  the  mare,  towards  the  end  of 
gestation  it  is  at  least  as  long  as  the  young  animal  is  tall, 
and  varies  from  2J  feet  to  3  feet  i  inches,  and  3|  inches  in 
circumference.  In  the  cow  it  varies  from  9  to  18  inches, 
and  is  only  about  one-quarter  the  length  of  the  foetus.  If  the 
mare  is  recumbent  during  parturition,  the  cord  may  not  be 
ruptured  till  she  rises.  In  the  cow  the  foetus  is  born  free 
of  its  membranes,  and  the  cord  is  broken  before  it  reaches  the 
ground.  In  the  sheep  the  cord  varies  from  |  inch  to  2  inches 
at  the  time  of  parturition.  In  the  pig  it  is  comparatively 
very  long,  sometimes  stretching  the  whole  length  of  the 
foetus.  In  the  bitch  and  cat  it  is  very  short,  and  measures 
from  1  to  2  inches  at  birth,  or  about  two-fifths  of  the  length  of 

the  body. 

At  birth  the  umbilical  cord  is  usually  torn  or  gnawed 
through  at  a  short  distance  from  the  umbilicus  of  the  foetus ; 
the  remaining  portion  dries  up,  dies,  and  falls  off  in  a  few 
days.  The  ruptured  umbiUcal  arteries  retract  within  the 
abdomen,  but  the  umbilical  vein  remains  open  for  a  time, 
and  may  serve  as  an  avenue  for  infection,  as  in  navel  infection. 
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DEVELOPMENT  OF  F(ETUS. 
Periods  of  Development. 

From  conception  to  maturity,  utero-gestation  may  be 
divided  into  seven  periods,  or  stages,  as  follows : 

First  Periofl.— Towards  the  second  week  after  conception, 
the  ovum  or  germ  has  passed  from  the  ovary  into  the  uterus ; 
it  is  then  about  ^t  ^^'^^  i^i  diameter. 

Second  Period.— In  the  third  and  fourth  weeks  of  gestation 
in  the  mare,  ruminants,  and  pig,  the  third  week  in  carnivora, 
there  appear  the  first  traces  of  foetus,  the  head,  body,  and 
limbs  being  first  distinguished.  Towards  the  twenty-eighth 
day  the  embryo  of  the  mare  measures  J  inch,  that  of  the 
cow  ^  inch,  that  of  the  sheep  at  twenty-five  days  a  little  over 
-J  inch,  and  the  bitch  at  eighteen  days  about  ^  inch. 

Third  Period. — From  the  fifth  to  the  eighth  week  in  the 
mare  and  cow,  the  fifth  to  the  seventh  in  the  sheep  and 
goat,  the  fourth  to  the  sixth  in  the  pig.  The  foetus  of  the 
mare  has  acquired  a  length  of  rather  more  than  2  inches, 
that  of  the  cow  If  inches,  that  of  the  sheep  and  goat 
IJ  inches,  that  of  the  pig  If  inches,  and  that  of  the  bitch 
about  1  inch.  At  the  end  of  this  period  the  first  indications 
of  the  hoof,  in  the  form  of  little  colourless  elevations,  appear 
at  the  extremities  of  the  limbs. 

Fourth  Period. — From  the  ninth  to  the  thirteenth  week 
in  the  mare,  the  ninth  to  the  twelfth  in  the  cow,  the  seventh 
to  the  ninth  in  the  sheep  and  goat,  the  sixth  to  the  eighth 
in  the  pig,  the  fifth  in  carnivora.  The  length  of  the  foetus 
of  the  mare  is  6  inches,  that  of  the  cow  5J  inches,  that  of 
small  .ruminants  SJ  inches,  that  of  the  pig  3  inches,  and 
that  of  the  bitch  2J  inches.  Towards  the  end  of  this  period 
the  four  stomachs  may  be  recognized  in  ruminants. 

Fifth  Period. — This  extends  from  the  fourteenth  to  the 
twenty-second  week  in  the  mare,  the  thirteenth  to  the 
twentieth  in  the  cow,  the  tenth  to  the  thirteenth  in  the  sheep 
and  goat,  the  eighth  to  the  tenth  in  the  pig,  and  over  the  sixth 
week  in  carnivora.  At  this  stage  the  foetus  in  the  mare  is 
about  13  inches  long,  that  of  the  cow  12  inches,  that  of  the 
sheep  and  goat  6  inches,  that  of  the  pig  5  inches,  and  that  of 
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the  bitch  3^^  inches.  In  this  period  tactile  hairs  appear  on 
the  lips,  upper  eyelid,  and  orbital  arch.  Teats  may  be  plainly 
seen  in  the  female. 

Sixth  Period.—From  the  twenty-third  to  the  thirty-fourth 
week  in  the  mare,  the  twenty-first  to  the  thirty-second  in  the 
cow,  the  thirteenth  to  the  eighteenth  in  the  sheep  and  goat, 
the  eleventh  to  the  fifteenth  in  the  pig,  the  seventh  to  the 
eighth  in  carnivora.  The  fcetus  of  the  mare  and  cow  has 
acquired  a  length  of  more  than  2  feet,  that  of  the  sheep  more 
than  1  foot,  that  of  the  pig  about  7  inches,  and  that  of  the 
bitch  about  5  inches.  The  eyelashes  are  well  developed,  a  few 
hairs  appear  on  the  tail,  head,  and  extremities. 

Seventh  Period. — From  the  thirty-fifth  to  the  forty-eighth 
week  in  the  mare,  the  thirty-third  to  the  fortieth  in  the  cow, 
the  nineteenth  to  the  twenty-first  in  the  sheep  and  goat,  the 
fifteenth  to  the  seventeenth  in  the  pig,  the  ninth  in  the  bitch, 
and  the  eighth  in  the  cat.  The  body  becomes  gradually 
covered  with  hair. 


Weight  and  Dimensions  of  the  Foetus  at  Birth. 

The  weight  and  dimensions  of  the  fcEtus  vary  considerably 
according  to  the  size,  breed,  and  condition  of  the  parents,  and 
other  circumstances  which  more  or  less  influence  growth. 

The  foal  and  calf  at  birth  vary  in  weight  from  31  to 
55  kilogrammes.  The  average  weight  of  the  foal  is  regarded 
by  Saint-Cyr  as  between  38  and  45  kilogrammes,  or  about 
0'0685  the  weight  of  the  mother  before  parturition.  The 
average  weight  of  the  calf  is  32|^  kilogrammes,  that  of  the 
lamb  about  4  kilogrammes.  In  the  dog  the  variation  is  too 
great  to  give  an  average  of  any  value. 

A  newly-born  foal  measures  about  3|  feet  long,  a  calf  3  feet, 
a  lamb  1|-  feet,  a  pig  about  9  or  10  inches,  a  pappy  6  to 
8  inches,  and  a  kitten  about  5  inches. 

The  other  dimensions  have  not  been  taken  systematically 
by  observers,  and  hence  those  given  are  liable  to  a  large 
margin  of  error.  It  is  of  course  well  known  that,  in  a  general 
way,  the  foetus  is  larger  than  the  pelvic  opening  through 
which  it  has  to  pass  at  birth,  but  we  ought  to  ascertain  how 
much  larger  it  is  than  that  canal,  and  what  is  the  amount 
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of  reduction  in  volume  to  which  it  has  to  submit  in  passing 
the  outlet  of  the  pelvis.  The  sterno-dorsal  line  of  measure- 
ment of  the  foal,  taken  from  the  summit  of  the  highest  dorsal 
spines  to  the  sternum,  is  greater  than  the  sacro-pubic  diameter 
of  the  pelvis  of  the  mother,  in  some  cases  by  3  inches,  while 
the  lateral  diameters  at  the  shoulder  and  hip  joints  are 
slightly  less.  In  that  case  the  foetus  must  be  compressed 
from  above  to  below  in  its  passage  through  the  canal.  The 
circumference  of  the  chest  of  the  calf  is  very  much  greater 
than  the  inlet  of  the  cow's  pelvis,  and  this  fact  partly  explains 
why  it  is  that  parturition  in  this  animal,  even  when  normal, 
is  longer  than  in  the  mare.  In  multiparous  animals  the 
young  are  usually  less  in  circumference  than  the  pelvic  inlet ; 
though  when  it  happens  that  they  have  only  one  foetus,  this  is 
often  so  increased  in  size  that  birth  becomes  very  protracted, 
and  may  even  be  impossible. 

PREGNANCY. 

Gestation,  or  pregnancy,  comprises  the  period  during  which 
the  female  animal  carries  its  young  while  this  is  undergoing 
development. 

Modifications  in  the  Uterus  during  Pregnancy. 

With  the  development  of  the  foetus,  the  uterus  undergoes 
important  anatomical  and  physiological  modifications ;  while 
the  system  of  the  mother  also,  as  stated,  participates  more 
or  less  generally  in  the  phenomena  which  mark  the  period 
of  gestation.  The  modifications  and  phenomena  are  worthy 
of  attentive  notice,  not  only  from  the  importance  they  hold 
with  regard  to  the  reproduction  of  animals,  but  also  from  the 
practical  issues  involved  in  its  study.  The  anatomical  changes 
in  the  uterus  relate  to  its  volume,  structure,  form,  situation, 
and  direction. 

In  uniparous  animals  in  which  the  foetus  is  developed  in  one 
of  the  cornua,  this  becomes  greatly  increased,  and  appears  to 
be  continuous  with  the  body  of  the  uterus,  the  other  horn 
looking  like  a  mere  appendage  projecting  from  its  side ;  but 
with  multiparous  females  the  cornua  increase  nearly  alike  in 
size,  owing  to  their  being  both  occupied  by  the  foetuses. 
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The  vessels  of  the  uterus,  distended  with  blood,  gradually 
enlarge  to  a  great  size — from  the  smallest  to  the  largest 
forming  most  intricate  plexuses  on  and  in  the  texture  of  the 
organ.  The  coats  of  the  arteries  are  thickened  to  compensate 
for  their  distension  and  their  additional  labour,  whilst  the 
veins  are  still  more  enlarged  in  calibre.  The  lymphatic 
vessels  are  likewise  augmented  in  number  and  dimensions, 
and  the  nerves  also  become  more  numerous.  While  the 
organ  increases  in  volume  and  capacity,  its  proper  structure 
is  exaggerated  to  an  extraordinary  degree.  This  change  is 
most  marked  in  the  cornua  of  muciparous  creatures  at  the 
points  where  the  young  are  fixed — in  ruminants  at  the 
situation  of  the  cotyledons,  and  in  solipeds  at  the  part  of 
the  body  of  the  uterus  corresponding  to  the  fcetal  placenta. 
In  the  non-pregnant  animal  the  firmness  or  density  of  the 
organ  is  always  most  conspicuous  in  the  cornua,  and  in  the 
operation  of  "  spaying,"  or  castration  of  the  female,  this  serves 
as  a  useful  guide  in  enabling  the  operator  to  distinguish 
between  them  and  the  intestines,  which  they  so  closely 
resemble  in  appearance.  During  pregnancy,  this  density 
seems  to  diminish  as  the  organ  becomes  more  vascular,  and 
the  cervix  assumes  a  much  softer  condition  than  usual.  The 
muscular  walls  become  thinner  with  the  very  rapid  distension. 
The  mucosa  is  thicker,  redder,  more  pulpy  and  vascular,  than 
before  impregnation;  the  longitudinal  rugae  gradually  dis- 
appear, and  the  utricular  glands  enlarge— they  are  longer  and 
wider,  andiiheir  secretion  is  increased.  The  uterine  cotyledons 
of  ruminants  grow  quickly,  and  there  can  be  no  doubt  that 
new  ones  appear,  Eainard  speaks  of  examining  the  uterus 
of  several  calves  and  lambs,  and  finding  only  thirty  or  forty 
cotyledons,  while  after  parturition  he  has  counted  more  than 
a  hundred.  In  the  uterus  of  a  six  months  pregnant  cow, 
Franck  found  that  the  horn  containing  the  fcetus  had  forty- 
seven  cotyledons,  and  weighed  3-54  pounds ;  while  the  other 
horn  had  only  forty-two  cotyledons,  and  weighed  no  more 
than  0"22  pound. 

A  new  glandular  apparatus  now  makes  its  appearance  m 
the  form  of  a  large  number  of  small  openings  in  the  mucosa, 
each  leading  into  a  depression,  which  is  really  a  "crypt" 
formed  in  the  hypertrophied  tissue  of  the  uterus— a  kind  of 
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open  follicle  placed  in  the  interglandular  portion  of  the 
mucous  membrane.  These  crypts  are  new  structures  formed 
during  pregnancy,  and  are  for  the  lodgment  of  the  villi  that 
project  from  the  chorion  of  the  fcetus,  being,  in  fact,  the 
maternal  portion  of  the  placenta.  They  are  small,  straight 
depressions,  lying  more  or  less  closely  together  throughout 
the  whole  of  the  uterine  mucous  membrane  of  the  mare.  In 
the  cow  these  crypts  are  assembled  on  the  surface  of  the 
cotyledons,  of  which  they  constitute  nearly  the  entire  mass 
during  pregnancy.  In  the  bitch  they  are  only  developed 
where  the  ovum  is  fixed,  forming  then  a  glandular  layer 
occupying  the  contour  of  the  uterine  cornu. 

The  utricular  glands  do  not  open  directly  on  the  crypts, 
but  on  a  definite  surface  of  the  mucous  membrane  between 
the  crypts,  and  pour  out  their  secretions,  the  uterine  milk. 

The  outer  or  serous  membrane  of  the  uterus  is  also 
hypertrophied,  the  broad  ligaments  are  increased  in  every 
direction,  but  especially  in  length,  and  their  muscular  fibres 
are  abundantly  developed  between  their  serous  layers  in  order 
to  give  them  sufficient  strength  to  sustain  the  weight  and 
maintain  the  position  of  the  greatly  enlarged  organ. 

The  greatest  increase  of  all  noted  in  the  texture  of  the 
uterus  occurs  in  the  middle  or  muscular  tunic.  The  muscular 
fibres  increase  in  size  and  number,  and  the  contractile  power  of 
the  organ  therefore  increases.  The  inner  layer,  composed  of 
circular  fibres,  is  most  conspicuous  in  the  cornua  of  carnivorous 
animals,  and  there  they  contract  in  the  interspaces  between  the 
young,  so  as  to  form  well-marked  constrictions.  The  fibrous 
tissue  between  the  muscle  fibres  also  increases  in  amount. 

The  uterus  likewise  acquires  a  higher  degree  of  sensibility, 
doubtless  from  the  development  of  its  nerves.  The  con- 
tractility of  the  uterus  is  sometimes  evidenced  before  par- 
turition, when  animals  have  been  killed  and  quickly  opened. 
Even  in  unimpregnated  animals  these  contractions  are 
present,  though  they  are  most  energetic  in  the  pregnant 
animals,  as  noted  by  Haller  and  Colin.  In  multiparous 
animals — e.g.,  cat  and  bitch — the  contractions  are  most 
energetic  at  the  constricted,  places  between  the  foetuses.  These 
uterine  contractions  are  spontaneous,  and  in  all  probability 
their  rhythm  is  analogous  to  that  of  the  intestines,  extending 


PKEGNANCY  93 

from  the  extremity  of  the  cornua  towards  the  cervix  in  a 
peristaltic  manner,  particularly  in  those  animals  which,  like 
the'  bitch  and  pig,  have  very  long  cornua,  with  the  young 
arranged  one  after  another  in  them.  They  become  more 
active  and  stronger  under  the  influence  of  a  slight  irritation. 
Between  the  uterus  and  other  genital  organs  there  is 
established  a  sympathetic  relation  that  is  sometimes  not 
advantageous.  Irritation  of  the  cervix  may  bring  on  violent 
contractions  of  the  whole  organ,  and  lead  to  premature 
expulsion  of  the  fostus.  This  expulsion,  as  is  well  known, 
sometimes  follows  copulation,  though  as  a  rule  animals  do 
not  usually  seek  to  copulate  during  pregnancy,  if  left  to  their 
own  instincts.  It  may  also  be  a  consequence  of  manipulation 
by  the  hand  during  exploration  of  the  vagina.  Sometimes  it 
follows  ovariotomy  in  the  early  stages  of  gestation.  The 
contractions  of  the  uterus  are  most  powerful  during  par- 
turition, after  which  they  gradually  diminish.  They  fre- 
quently embarrass  or  paralyze  the  arm  of  the  operator  at 
that  time  in  examining  or  adjusting  the  foetus  for  its 
expulsion.  This  contractility  enables  the  uterus  to  contract 
on  itself  after  delivery,  and  to  nearly  obliterate  its  cavity. 
This  rapid  diminution  in  the  capacity  of  the  organ  closes  the 
orifices  of  the  vessels  of  the  mucosa,  and  thus  prevents  fatal 
haemorrhage,  and  may  even  prevent  the  entrance  of  patho- 
genic organisms  into  the  cavity. 

Its  main  function,  however,  appears  to  be  concerned  in  the 
expulsion  of  the  foetus,  and  then,  as  at  other  times,  it  is 
entirely  independent  of  the  will.  Besides,  the  intensity  of  the 
contractions  is  not  always  related  to  the  strength  of  the 
animal ;  pain  deadens  and  paralyzes  the  contractile  force. 
When  the  contractions  have  been  vigorous,  the  uterus  rapidly 
diminishes ;  but  if  they  have  been  slow  and  weak,  the  organ 
slowly  contracts  on  itself.  The  cause  of  this  slowness  is  to  be 
found  in  the  expenditure  of  its  contractile  power,  either 
through  excessive  distension,  a  delivery  too  prompt  or  too 
slow,  or  the  general  weakness  of  the  maternal  system. 

Opiates  and  narcotics  generally  produce  the  same  effect, 
and  are  therefore  successfully  administered  when  the  con- 
tractions are  too  energetic  or  painful  during  delivery  or  before 
abortion.      The   contractions  are  stimulated  by  irritation  of 
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the  cervix  or  body  of  the  uterus— such  as  is  produced  by 
retention  of  the  whole  or  portion  of  the  placenta,  titillation  of 
the  cervix  by  the  finger,  frictions  on  the  belly,  the  application 
of  cold  to  this  part,  or  the  administration  of  ergot  of  rye. 


Fig.  49. — A,  Uterus  of  a  Multipaeods  Animal  ;  B,  Uteeus  of  a 
Uniparods  Animal  ;  C,  Ovum. 

d  d\  Fcetuses  in  horns  of  uterus  ;  e,  body  of  uterus  ;  c  c',  Fallopian 
tvibes;  a  a',  ovaries;  6  h',  fimbriated  extremity  of  Fallopian  tube; 
g  g,  uterine  broad  ligaments  ;  /,  vagina. 

After  conception  the  uterus  changes  in  form  to  adapt  itself 
to  the  fostus  during  its  development.  In  the  mare,  cow,  and 
sheep,  when  there  is  but  one  foetus,  it  is  contained  in  the 
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body  and  one  cornu  (usually  the  right).  These  portions  of  the 
uterus  accordingly  become  enlarged  and  oblong  or  globular, 
while  the  other  cornu  is  relatively  smaller  and  contracted, 
and  looks  a  mere  appendage.  Occasionally  the  foetus  develops 
transversely  in  the  two  horns.  In  muciparous  animals  like 
the  sow  and  carnivora,  the  fcetuses  are  distributed  uniformly 
in  both  horns,  and  these  become  enlarged  over  the  foetuses, 
BO  that  they  present  alternate  dilatations  and  constrictions. 
Usually  the  number  of  fcetuses  in  each  horn  is  equal.  In 
these  species  also  no  foetuses  develop  in  the  body  of  the 
uterus,  and  it  is  not  until  parturition  commences  that  the 
foetus  descends  into  the  latter. 

?During  pregnancy  the  os  is  firmly  closed  and  filled  with 
a  plug  of  thick,  adherent  glutinous  matter.  The  cervix  of 
"the  uterus  widens  at  the  termination  of  gestation,  and  looses 
its  constriction  as  well  as  its  longitudinal  mucous  folds.  Its 
texture  becomes  gradually  soft  and  elastic,  it  diminishes  in 
length,  and  projects  only  slightly  into  the  vagina.  At  a  late 
period,  indeed,  it  appears  as  a  mere  ring  separating  the  uterus 
from  the  vagina,  and  is  sometimes  a  little  open. 

The  increase  in  size  and  volume  of  the  uterus  causes  it  to 
change  its  position  during  pregnancy.  At  first  the  body  of 
the  uterus  is  contained  in  the  pelvis.  Later  in  the  mare  the 
uterus  gradually  displaces  the  pelvic  flexure  of  the  double 
colon,  and  passes  forwards  below  that  viscus,  towards  and 
beyond  the  umbilicus,  to  rest  on  the  floor  of  the  abdomen  in 
proximity  to  the  diaphragm,  stomach,  and  liver,  near  the 
termination  of  pregnancy.  In  its  development  it  is  situated 
chiefly  in  the  middle  line  of  the  body,  slightly  inclining  to  the 
left,  because  of  the  fixed  portion  of  the  colon  and  cacum  in 
the  right  flank. 

In  ruminants  the  gravid  uterus  passes  into  the  abdomen, 
and  extends  between  the  right  sac  of  the  rumen  and  the 
abdominal  wall.  In  jnultiparous  animals,  in  which  the  young 
are  placed  end  to  end  in  the  cornua,  the  latter  rest  on  each  side 
of  the  abdominal  floor,  and  curve  upwards,  sometimes  they 
are  curved  in  their  length.  In  the  pig  they  incline  somewhat 
to  the  right  side. 

To  facilitate  these  changes  in  position  of  the  uterus,  the 
broad  or  lateral  ligaments  become  unfolded  and  lengthened. 
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The  cervix,  firm  and  resisting,  approaches  the  vulva,  and  to  such 
a  degree  sometimes  that  in  certain  cattle — particularly  those 
which  have  a  wide  pelvis  inclined  backwards,  and  bear  large 
calves — the  posterior  portion  of  the  vagina  appears  between 
the  labia  of  the  vulva  a  month  or  more  before  parturition, 
and  especially  when  they  lie  down.     In  other  cows  with  very 
dependent   abdomen,    the   uterus,    in   passing   forwards   and 
downwards,  carries  the  anterior  portion  of  the  vagina  behind 
it.     The  vagina  is  thus  lengthened,  the  cervix  shortened,  and 
the  vulva  appears  to  be  buried  between  the  ischial  tuberosities. 
The  direction  of  the  uterus  in  the  domesticated  animals, 
because  of  its  weight  and  their  horizontal  position,  is  chiefly 
antero-posterior,  in  a  line  with  the  long  axis  of  the  body. 
Only  in  a  case  of  hernia  at  the  flank  or  through  the  prepubic 
tendon  does  the  uterus  incline  to  one  side.      In  cows  with 
a   very  wide   and   pendulous   abdomen   it    becomes   directed 
downwards  and  forwards,  but  this  is  quite  physiological.     In 
other  cases  the  uterus  becomes  twisted  to  the  right  or  left 
on  its  long  axis,  in  torsion  of  the  uterus. 

The  increase  in  volume  and  the  various  changes  which  the 
gravid   uterus   undergoes    bring    about    alterations    in,   and 
frequently  derangement  of,  certain  functions.     Fortunately, 
however,  these  alterations  are  slow  and  gradual,  so  that  the 
different  organs  concerned  generally  adapt  themselves  to  their 
changed  condition  without  much  inconvenience.     The  animal 
becomes  lazy  and  slower  in  movement,  and  is  more  desirous 
of  quiet  and  tranquillity  as  gestation  advances.     These  indica- 
tions are  observed  at  an  early  period.     At  the  same  time  the 
abdomen  enlarges  and  changes  its  shape  ;  it  becomes  rounded, 
and  projects  below  and  on  each  side  beyond  the  crural  region ; 
while  the  flanks  become  hollow,  the  croup  and  thighs  wasted- 
looking,  and  the  sacrum  and  external  angles  of  the  ilium 
more  salient.      Immediately  after  gestation  commences  the 
appetite  is  increased,  more  use  is  made  of  the  food  in  the 
economy,  and  there  is  a  notable  tendency  to  fatten.    After  the 
middle  period  of  gestation  wasting  becomes  more  apparent,  due 
to  the  increased  demands  of  the  foetus  and  the  enlargement 
of  the  mammary  glands.    Digestive  troubles  are  not  common. 
In  the  later  stages  of  gestation  there  is  a  tendency  towards 
constipation.     Then,  also,  the  uterus  presses  the  abdominal 
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viscera  against  the  diaphragm,  and  hampers  the  action  of  the 
muscle.  The  respiratory  movements  become  more  numerous, 
and  the  animal  is  easily  distressed  by  exertion.  The  circula- 
tion also  experiences  some  changes.  Although  the  heart  has 
not  been  shown  to  undergo  dilatation  or  hypertrophy,  as 
occurs  in  woman,  the  blood-supply  to  the  uterus  is  increased, 
and  the  blood  becomes  increased  in  amount.  Hence,  the 
increased  work  put  on  the  circulatory  system  explains  the 
tendency  to  the  production  of  oedema  at  the  dependent  parts 
of  the  body,  especially  the  posterior  limbs  and  abdomen. 
There  is  no  appreciable  alteration  in  the  number  of  red  blood- 
corpuscles,  but  the  number  of  leucocytes  is  increased. 

The  Position  of  the  Foetus  in  the  Uterus. 

The  position  of  the  foetus  in  the  uterine  cavity  is  very 
nearly  constant  in  the  same  species,  and  this  position  it  retains 
more  or  less  until  near  parturition,  when  it  is  changed.  No 
doubt  changes  in  position  may  be  brought  about  by  the 
movements  of  the  foetus  and  mother. 

Burgnone  states  that  at  the  ninth  or  tenth  month  of 
gestation  the  foetus,  with  its  head  directed  backward,  is  bent 
so  that  the  mouth  touches  the  breast,  the  body  forms  an  arch  of 
a  circle,  the  limbs  are  flexed,  and  the  croup  and  haunches  are 
at  the  bottom  of  the  uterus.  According  to  Colin,  towards  the 
termination  of  pregnancy  the  foetus  of  the  mare  lies  with  the 
belly  upwards,  the  hind  limbs  in  the  longest  of  the  uterine 
cornua,  and  the  anterior  limbs  and  head  directed  towards  the 
cervix.  In  the  cow  the  body  of  the  foetus  is  curved  and 
much  inclined,  and  looks  as  if  almost  lying  on  one  side,  and  the 
limbs  are  flexed.  The  belly  of  the  foetus  of  ruminants  is 
directed  downwards  according  to  Colin,  and  the  head  is 
directed  backwards. 

In  multiparous  animals  the  foetuses  are  distributed  in  the 
two  cornua,  one  after  the  other,  the  head  being  usually  turned 
towards  the  cervix  uteri,  sometimes  to  the  opposite  side,  and 
the  abdomen  lying  towards  the  concave,  attached  portion  of 
the  cornua.  In  the  sow  the  young  are  directed  forwards,  and 
the  abdomen  and  limbs  are  directed  upwards  because  of  the 
attachment  of  the  placenta  to  the  roof  of  the  cornua. 
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'The  position  of  the  foetus  towards  the  termination  of 
gestation  may  vary  occasionally,  and  even  frequently,  owing 
to  the  active  reflex  movements  which  it  performs;  and  to 
those  energetic  movements,  it  cannot  be  doubted,  are  due  the 
difficult  presentations  which  the  foetus  offers  so  frequently  at 
birth. 

Signs  of  Pregnancy. 

The  signs  which  announce  pregnancy  are  numerous  and 
varied,  though  they  are  not  all  reliable,  and  several  are  very 
ieceptive  and  not  peculiar  to  gestation.  The  diagnosis  of 
pregnancy  is  not  always  easy,  and  it  is  all  the  more  difficult 
as  the  stage  is  early.  During  the  very  earliest  period  it  is 
impossible  to  ascertain  the  condition  of  the  animal  with  any 
degree  of  certainty. 

For  convenience  in  description,  it  is  customary  to  divide 
the  symptoms  of  pregnancy  into  three  categories,  as  follows : 
(1)  The  rational,  physiological,  or  subjective  signs;  (2)  the 
material  or  objective  signs;  (3)  the  sensible  signs  derived 
from  manipulation  of  the  animal. 

Rational  Signs  consist  in  modifications  brought  about  in  the 
economy  of  the  pregnant  animal,  and  manifested  by  altera- 
tions in  temperament,  character,  and  aptitudes.  They  are 
frequently  deceptive. 

One  of  the  earliest  is  the  cessation  of  heat.  The  female 
becomes  more  tranquil,  does  not  exhibit  any  desire  for  the 
male,  and  even  becomes  aggressive  on  his  approach.  Even 
males  frequently  refuse  to  approach  pregnant  females. 

In  some  cases  the  symptoms  of  heat  persist  for  some 
time  after  coition,  and  in  exceptional  instances  the  heat 
will  return  after  having  disappeared  for  a  time.  When  in 
this  state  the  female  may  again  accept  the  male,  and  it  may 
even  happen  that  a  second  fecundation  takes  place  at  this 
time,  thus  occasioning  those  somewhat  unusual  conceptions 
which  give  rise  to  superfoetation,  though  if  pregnancy  is 
somewhat  advanced  it  is  dangerous,  and  may  cause  abortion. 
A  story  is  told  of  a  mare  in  the  Saint-Leger  stud,  France, 
which,  after  being  pregnant  for  some  months,  yet  showed 
symptoms  of  heat.  Louis  XIV.,  who  was  more  inclined 
to  favour  the  desires  of  the  animal  than  to  listen  to  the 
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opinion  of  Garsault,  the  famous  equestrian  of  that  period, 
ordered  her  to  be  put  to  the  stallion.  This  was  done,  copula- 
tion took  place,  and  the  mare  aborted.  It  is  an  almost 
certain  sign  of  pregnancy  when  the  bull  refuses  a  cow,  though 
the  latter  may  be  in  heat.  With  sheep  oestrum  may  continue 
after  fecundation,  and  the  ram  may  copulate  with  them.  It 
will  thus  be  understood  that  cessation  of  oestrum  and  the 
refusal  of  the  female  to  take  the  male  are  not  constant, 
although  notable  features  to  be  inquired  into  in  examining  an 
animal  for  pregnancy. 

It  is  generally  observed,  also,  that  a  change  takes  place  in  the 
character  of  the  animal  which  has  conceived,  and  this  some- 
times immediately  after  gestation.  Mares  which  were 
previously  vicious,  troublesome,  or  unsteady  when  in  heat, 
are  nearly  always  tractable  when  in  foal.  If  not  fecundated, 
the  vicious  mare  becomes  even  more  intractable.  In  the  cow 
this  is  also  sometimes  seen,  but  not  so  frequently  or  so 
pronounced  as  in  the  mare.  The  other  animals  are  seldom 
so  irritable  in  their  disposition  as  to  lead  anyone  to  notice  a 
similar  change  in  them. 

A  tendency  to  fatten  is  frequently  noted  in  the  early  months 
of  pregnancy  of  the  cow  and  sheep,  and  this  is  taken  advan- 
tage of  by  graziers  to  get  these  animals  in  good  condition 
for  the  market.  But  in  the  cow  towards  the  last  three 
months,  and  in  the  sheep  and  pig  at  the  last  month,  when 
the  mammae  begin  to  enlarge,  there  is  a  tendency  to  lose 
condition.  In  cows  the  appetite  may  become  depraved.  In 
the  later  stages  of  gestation  pregnant  animals  become  less 
capable  of  withstanding  fatigue;  they  become  sluggish,  and 
their  paces  slower  and  heavier.  Sometimes,  though  rarely, 
mares  will  perform  their  work  without  any  perceptible  changes 
up  to  a  brief  period  before  parturition.  At  pasture,  cattle  and 
sheep  are  more  tranquil,  and  rest  much,  as  do  also  pigs  and 

bitches. 

Material,  Physical,  or  Objective  Signs  are  those  depending 
upon  the  change  in  volume  of  the  abdomen  and  the  mammae, 
the  appearance  of  the  milk  in  the  latter,  alterations  in  the  com- 
position of  the  urine,  and  increase  in  weight  of  the  animal. 

The  abdomen  enlarges  in  every  direction,  and  at  the  same 
time   changes   its   shape   at   a   rate  corresponding  with  the 
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development  of  the  fcetus.  It  descends,  or  "drops,"  the 
flanks  become  hollow,  and  the  spine  appears  more  concave 
in  the  dorso-lumbar  region ;  while  the  lateral  portion  of  the 
croup  sinks  so  much  as  to  make  the  sacrum  and  haunches 
towards  the  root  of  the  tail  look  more  salient.  It  is  most 
noticeable  when  observed  from  behind.  These  phenomena 
commence  in  the  mare  three  or  four  months  after  conception, 
seldom  before  the  fourth  or  fifth  week  in  the  bitch,  and 
are  progressively  developed  as  gestation  approaches  its  term. 
They  are,  however,  irregular  in  their  appearance,  and  in- 
constant. In  some  animals  there  is  little  change  until  near 
parturition,  and  in  others,  generally  those  at  pasture,  or  which 
have  had  a  number  of  foals,  the  abdomen  is  naturally  well 
developed  and  pendulous,  so  that  any  increase  in  size  is  not 
appreciable. 

Besides,  some  diseased  conditions,  as  ovarian  dropsy, 
uterine  polypus,  hydrometra,  ascites,  impervious  vagina,  etc., 
may  give  rise  to  amplification  of  the  abdomen.  Of  itself, 
therefore,  this  is  not  at  all  a  sure  criterion  of  pregnancy,  but 
is  of  some  value..  Recourse  to  measurement  of  the  abdomen 
at  regular  intervals  has  beeil  recommended  to  make  sure  of 
any  change  in  its  size. 

The  enlargement  of  the  mammce  begins  in  primiparous 
animals  soon  after  conception,  towards  the  second  or  third 
month  in  the  filly  or  heifer.  The  mammary  glands  are  more 
prominent  and  firm  to  the  touch,  lose  their  wrinkles,  and  the 
teats  are  more  visible.  In  primiparse,  also,  the  glands  towards 
the  last  third  of  the  period  of  gestation  furnish  a  yellow, 
viscid,  transparent  liquid  which  can  easily  be  extracted  from 
the  teats  by  milking.  In  some,  in  the  early  stages,  a  drop  or 
two  of  a  water-like  fluid  may  be  furnished  in  this  way,  but 
later  on  it  increases  in  quantity,  and  becomes  viscid.  In  the 
last  weeks  of  pregnancy  this  liquid  becomes  white  and  opaque. 
When  the  animals  have  bred  several  times,  the  increase  in 
size  of  the  mammary  gland  is  only  remarked  in  the  last  days 
of  gestation. 

In  milch  cows  which  are  not  good  milkers,  the  udder  even 
decreases  in  size,  and  becomes  less  active,  about  the  twentieth 
day  after  conception.  In  the  pregnant  mare  running  with 
foal,  the  secretion  of  milk  also  ceases  in  seven  to  nine  mouths 
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In  animals  which  have  borne  young,  the  mammary  glands 
undergo  their  enlargement  later  than  in  primiparse.  The 
changes  in  the  mammary  gland  are  more  constant  in  the 
smaller  animals.  In  milch  cows  under  ordinary  conditions, 
the  quantity  of  milk  diminishes  at  the  sixth  or  seventh 
month.  In  the  non-pregnant  female  of  various  species,  the 
secretion  of  milk  may  appear  naturally,  or  be  induced  by 
mulsion  or  frequently  repeated  suction  of  the  teats,  even 
in  very  young  creatures,  shortly  after  birth.  In  the  un- 
impregnated  bitch,  lactation  may  appear  under  conditions 
referred  to  on  p.  56, 

A  method  of  determining  pregnancy  in  cows,  according  to 
the  character  of  the  milk,  has  recently  been  described.  It  is 
said  to  have  been  practised  in  India  for  ages.  A  drop  of  milk 
from  the  animal  under  consideration  is  dropped  from  a  clean 
straw  into  a  tumbler  of  water.  If  the  cow  is  not  in  calf,  the 
milk  at  once  mixes  with  the  water  with  a  flocculent  cloudiness. 
If  she  is  pregnant,  the  drop  falls  to  the  bottom  of  the  glass 
with  hardly  any  mixing. 

In  the  urine,  the  salts  of  lime  have  been  said  to  diminish 
according  as  they  are  required  by  the  foetus,  but  there  is 
not  sufficient  evidence  to  make  a  general  statement  on  the 
subject. 

An  increase  in  weight  is  an  evident  accompaniment  of  the 
growth  of  the  foetus,  and  on  that  account  regular  weighing  of 
suspected  animals  has  been  proposed.  The  mucous  mem- 
brane of  the  vulva  and  vagina  becomes  swollen  and  of  a 
red  or  bluish-red  hue.  Towards  the  termination  of  preg- 
nancy, the  secretion  of  vaginal  mucus,  particularly  in  the 
cow,  is  largely  increased.  All  these  numerous  signs  are  by 
no  means  constant  or  reHable,  and  the  chances  of  error  in 
the  diagnosis  of  pregnancy  in  the  first  half  of  the  period  are 
numerous.  If  the  symptoms  are  all  present,  they  estabHsh 
a  strong  presumption  of  pregnancy.  It  is  not  until  a  later 
period,  when  the  abdomen  begins  to  increase  more  rapidly  in 
volume,  the  animal  becomes  sluggish,  and  the  mamma 
enlarge  and  secrete  the  viscid  fluid  above  described,  that  the 
existence  of  pregnancy  may  be  safely  affirmed. 

Sensible  5i^ns.— Towards  the  end  of  pregnancy  the  move- 
ments of  the  foetus  become  vigorous  and  unmistakable,  and  at 
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times  they  may  be  observed  or  felt  on  the  abdominal  wall. 
Various  expedients  have  been  resorted  to  in  order  to  excite  these 
movements  and  make  them  more  easily  felt.  Some  of  them 
are  exceedingly  objectionable,  and  may  produce  abortion. 
Such  are  the  following  two  methods:  (1)  The  pouring  of 
water  into  the  ears  of  the  mare  and  cow,  under  the  sup- 
position that  if  the  animal  is  not  pregnant  it  will  shake  its 
whole  body  to  get  rid  of  the  fluid,  but  if  pregnant  that  it 
will  only  shake  the  head  and  ears ;  (2)  giving  the  animals  fast 
exercise,  and  then  offering  them  cold  water  to  drink  and  food 
to  eat  immediately  afterwards,  in  order  to  induce  energetic 
movements  of  the  foetus. 

Manipulations  of  the  abdomen  to  ascertain  the  presence  of  the 
foetus  do  not  yield  equally  certain  results  in  all  the  domes- 
ticated animals.  In  the  small  species,  such  as  the  dog  and 
cat,  this  method  is  very  effective  from  the  middle  period  of 
gestation  onwards.  In  the  larger  animals  the  results  are  not 
so  satisfactory.  In  the  cow,  after  the  fifth  or  sixth  month, 
the  presence  of  the  foetus  can  be  readily  ascertained  by  this 
means,  but  in  solipeds  not  until  the  seventh  or  eighth 
month ;  and  even  then  the  method  is  rather  difficult  to  apply, 
because  of  their  fidgetiness  and  their  tendency  to  render  the 
abdominal  muscles  tense.  It  is  better  to  examine  the  animal 
when  it  is  standing.  The  examiner  stands  on  the  right  side 
of  the  cow,  the  left  of  the  mare,  with  his  back  towards  the 
animal's  head,  and  presses  the  palm  of  one  hand  moderately 
against  the  abdomen  immediately  below  the  flank,  about  6  or 
8  inches  in  front  of  the  stifle,  and  just  above  the  udder,  the 
other  hand  resting  on  the  back.  At  this  part  of  the  abdomen 
a  hard  voluminous  mass  can  be  felt  in  the  uterus,  while  the 
movements  of  the  foetus  are  perceptible  as  it  stirs  at  irregular 
intervals.  These  movements  are  strongest  in  the  morning, 
and  are  more  distinct  if  the  mother  drinks  cold  water,  or 
after  feeding,  especially  if  exercise  has  been  previously  taken. 
Cold  water  thrown  against  the  abdomen,  or  the  application  of 
the  cold  wet  hand,  will  produce  a  similar  effect.  In  the  cow, 
smart  compression  of  the  abdomen  with  the  closed  fist  at  the 
part  just  indicated,  so  as  to  push  the  uterus  and  allow  it  to 
return  with  a  little  force,  when  it  may  be  felt  as  a  firm 
voluminous  mass,  will  prove  successful  in  ascertaining  the 
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presence  of  the  foetus  when  the  application  of  the  flat  hand 
will  fail.  This  is  best  carried  out  when  there  is  not  much 
food  in  the  alimentary  canal.  At  a  more  advanced  period  the 
movements  of  the  foetus  can  be  easily  remarked  on  the 
abdominal  wall.  They  are  especially  energetic,  even  con- 
vulsive, immediately  before  abortion  at  a  late  portion  of 
gestation.  The  absence  of  these  movements  is  not  quite 
conclusive,  and  the  examination  should  be  carried  out  several 
times  in  doubtful  cases. 

To  distinguish  pregnancy  from  ascites,  one  observes  that  the 
uterine  tumour  is  firm,  hard,  elastic,  and  defined,  whereas  in 
ascites  the  swelling  is  not  defined,  there  is  no  repercussion 
on  compression  at  the  flank,  and  the  feel  is  not  firm  or  elastic. 
In  addition,  fluctuation  can  be  made  out  on  palpation  in 
ascites.  In  tympanites,  also,  the  swelling  of  the  abdomen  is 
tense,  and  resonant  on  percussion. 

Rectal  exploration  is  also  a  valuable  aid  to  diagnosis  of 
pregnancy,  but  can  only  be  successfully  carried  out  in  the 
larger  animals,  because  in  the  bitch  and  cat  one  cannot  reach 
far  enough  forward  to  manipulate  the  cornua.  In  the  larger 
animals  it  is  of  service  only  after  the  third  month.  For  this 
examination  the  oiled  hand  and  arm  is  carefully  introduced 
into  the  rectum  to  beyond  the  brim  of  the  pubis,  the  hand  is 
opened,  and  the  palm  directed  downwards  towards  the  floor 
of  the  abdomen.  If  the  animal  is  pregnant,  the  form  of  the 
foetus,  the  head  or  other  part,  may  be  felt  through  the  uterus 
and  the  foetal  coverings,  and  it  is  possible  to  displace  it.  If 
the  pregnancy,  however,  is  not  advanced  beyond  the  sixth 
month,  the  foetus  cannot  be  readily  felt,  as  it  lies  low  down 
in  the  abdomen,  or  well  forward  in  one  of  the  horns  of  the 
uterus,  and  to  one  side  of  the  mesial  plane  (nearly  always  to 
the  right  in  the  cow).  Hence  the  hand  must  be  carefully 
moved  to  the  right  and  left  so  far  as  the  intestines  will 
permit.  In  some  cases,  where  the  abdomen  is  large  and 
pendulous,  it  is  useful  to  place  the  animal  higher  in  front 
than  behind,  and  have  the  belly  raised  by  assistants  on  each 
side  by  means  of  a  sheet  or  sack,  or  their  hands  joined  under- 
neath, so  as  to  throw  the  uterus  upwards  and  backwards.  The 
foetus  should  be  excited  to  move,  if  possible,  so  as  to  guarantee 
its  presence.     This  method  is  without  danger  to  the  animal 
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SO  long  as  it  is  carried  out  with  reasonable  care.  The  pre- 
sumption of  life  in  the  foetus  is  made  from  the  evidence  of 
fcetal  movements.  During  rectal  exploration  care  should  be 
taken  not  to  mistake  the  contents  of  the  rumen  or  of  the  intes- 
tines for  a  foetus,  the  form  and  movements  of  which  are  quite 
characteristic. 

Vaginal  exploration  may  also  be  practised,  but  it  is  not 
nearly  so  valuable,  and  it  is  not  free  from  the  danger  of 
inducing  abortion. 

Auscultation  has  not  been  much  employed  in  the  diagnosis 
of  pregnancy  in  the  lower  animals,  and  has  not  proved  of 
such  service  as  in  the  human  subject.  The  sounds  to  be 
heard  consist  of  the  short,  regular,  double  pulsations  of  the 
foetal  heart,  which  are  much  more  frequent  than  those  of  the 
adult.  In  the  larger  animals,  auscultation  of  the  abdomen 
for  the  purpose  of  discovering  the  existence  of  these  sounds 
is  very  often  unsuccessful,  because  of  the  intestinal  walls,  the 
rumblings  and  noises  of  the  intestines,  and  those  of  the 
rumen  in  the  cow,  the  large  quantity  of  amniotic  fluid,  the 
position  of  the  foetus,  the  restlessness  of  the  patient,  which 
entirely  mask  the  bruits  of  the  foetal  heart.  Lafosse,  Holl- 
mann,  Saake,  and  others,  have  been  able  to  hear  the  foetal 
sounds  in  the  cow  from  six  months  onwards,  the  beats  varying 
from  118  to  128  per  minute,  while  the  mother's  pulse  varied 
from  68  to  84.  To  examine  the  heart  sounds  of  the  foetus  in 
the  cow,  it  is  necessary  to  place  the  ear  or  the  stethoscope  over 
the  abdominal  wall  at  the  lower  portion  of  the  right  flank,  in 
front  of  the  fold  of  the  thigh.  Saake  considers  it  best,  in  the 
mare,  to  auscultate  over  the  umbilicus.  Auscultation  by  the 
vagina  is  suggested  by  M.  Trasbot,  but  does  not  appear  to  be 
a  practicable  method. 

From  what  has  been  said  of  the  signs  of  pregnancy,  it  will 
be  perceived  that  in  the  early  period  of  this  condition  there 
is  but  little  more  than  supposition  to  guide  us,  the  pre- 
sumption becoming  stronger  as  the  physical  and  other 
indications  are  more  marked.  It  is  only,  however,  towards 
the  middle  period,  when  all  the  rational  and  physical  signs 
are  present,  and  when  the  condition  of  the  uterus  is  ascer- 
tained by  the  exploratory  manoeuvres  above  described,  that 
we  can   affirm,  without  the   danger  of   error,  the  existence 
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of  pregnancy.  Even  then,  although  symptoms  are  not  very 
definite,  one  must  be  careful  in  expressing  an  opinion  as  to 
the  absence  of  this  state.  All  the  methods  of  examination 
available  should  be  taken  advantage  of  in  doubtful  cases,  and 
if  necessary  repeated,  a  guarded  opinion  being  finally  given 
when  no  evidence  of  a  foetus  is  obtained. 


DURATION  OF  PREGNANCY. 

The  duration  of  pregnancy  varies  considerably  in  different 
species  of  animals,  and,  even  to  some  extent,  in  individuals 
of  the  same  species. 

No  satisfactory  relationship  can  be  established  between  the 
duration  of  pregnancy  and  the  other  conditions  of  organiza- 
tion, such  as  size  or  longevity.  In  closely  allied  species — 
such  as  the  horse  and  ass  or  the  sheep  and  goat — the  period 
is  pretty  nearly  the  same. 

The  Hungarian  cow,  according  to  Wilhelms,  averages  ten 
days  longer  than  the  Dutch  cow.  With  the  male  foetus,  the 
duration  of  gestation  is  greater  than  in  the  case  of  a  female. 
A  mare  which  has  been  put  to  a  thoroughbred  horse  will  be 
longer  pregnant  than  when  impregnated  by  a  common-bred 
stallion ;  and  the  mare  which  has  been  fecundated  by  a 
stallion  ass  goes  longer  than  when  impregnated  by  a  horse. 
A  weakly  or  much-worn  animal  does  not  go  as  long  as  one 
which  is  strong  and  well  fed.  Differences  in  individuals  of 
the  same  breed  or  species  may  be  partly  accounted  for  by 
variations  in  the  interval  between  copulation  and  fecundation 
of  the  ovum.  The  spermatozoon  may  meet  the  ovum  in 
different  portions  of  the  Fallopian  tubes  or  uterus,  and  that 
would  depend  to  some  extent  on  the  relation  between  copula- 
tion and  ovulation.  This  variation  cannot  extend  to  more 
than  a  few  days.  With  some  animals,  also,  the  foetus  may 
apparently  remain  for  a  number  of  days  in  the  uterus  after  it 
is  ready  for  birth,  without  inconvenience  to  the  mother  or 
itself,  just  as  it  may  be  born  for  several  days  before  the 
ordinary  period  without  compromising  its  safety. 

Mare.  —  The  usual  period  of  gestation  with  the  mare  is 
eleven  calendar  months,  or  340  days,  though  it  may  vary 
between  ten  and  twelve  months.     According  to  the  observa- 
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tions  of  Winter,  Brugnone,  Tessier,  and  Grille,  made  on 
284  mares,  the  shortest  period  was  307  days,  the  longest 
394  days,  and  the  mean  duration  346  days.  According  to 
Count  Schudorff,  from  8,800  observations,  the  average  duration 
of  pregnancy  was  calculated  at  eleven  months  and  three 
days.  Dieterichs  gives  the  shortest  period  as  307  to  317  days, 
and  the  longest  as  409  to  419  days,  the  average  being  336  to 
342  days.  Baumeister  and  Eueff  give  a  minimum  of  330 
days,  a  maximum  of  420  days,  or  fourteen  months ;  the 
average  as  340  days.  According  to  the  latter,  also,  with 
pure-bred  Persian  mares  the  period  of  gestation  was  341  days 
—343  for  male  foals,  and  338  for  females ;  in  thoroughbred 
Arab  mares  the  average  was  338  days — 339  for  males  and 
337  for  females;  in  high-bred  Eussian  mares,  some  of  the 
Orloff  race,  the  average  duration  was  341J  days — 341  for 
males,  and  342  for  females.  "With  English  mares,  they  found 
that  in  half-breds  the  average  was  339^  days— 340  for 
males,  339  for  females.  The  average  duration  of  pregnancy 
with  thirty-three  thoroughbred  mares  at  Middle  Park  Stud, 
Eltham,  in  1876,  was  335J  days.  Seldom  are  foals  born  alive 
before  the  300th  day.  After  the  400th  day  the  gestation  is 
not  normal  or  physiological.  Pregnancy  is  often,  as  noted 
above,  a  little  longer  for  a  colt  than  a  filly.  Even  in  different 
studs  there  would  appear  to  be  differences  in  the  length  of 
gestation.  In  cases  where  the  mare  is  put  to  the  horse  more 
than  once,  it  is  possible  that  a  certain  margin  of  error  may 
arise  in  reckoning  the  period  of  pregnancy.  It  is  generally 
admitted  that  pregnancy  is  of  longer  duration  in  the  ass  than 
the  equine  species — from  358  to  385  days.  From  records  in 
■this  country,  it  appears  that  the  shortest  period  of  gestation 
in  the  ass  in  eight  entries  was  365  days,  and  the  longest 
385  days,  in  two  cases.  The  mean  period  was  374  days. 
When  the  female  ass  has  been  covered  by  the  horse  stallion, 
the  period  of  gestation  is  not  so  long. 

Cow. — The  average  period  of  pregnancy  in  the  cow  is  about 
nine  months,  or  thirty -nine  to  forty  weeks.  In  1,062  observa- 
tions the  mean  period  was  283  days.  Colin  gives  an  average 
of  from  280  to  285  days.  Dieterichs  gives  the  shortest  period 
as  210  days,  the  longest  as  853  days,  and  the  average 
286  days ;  while  Baumeister  and  Eueff  give  the  shortest  as 
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240  days  ;  the  longest,  330  days ;  and  the  average,  285  days. 
The  average  of  the  Bernese  Simmenthaler  breeds  at  Hohen- 
heim  was  280J  days  :  male  calves,  283  days ;  and  cow  calves, 
278  days.  Earl  Spencer,  after  760  observations,  gives  an 
average  of  284  to  285  days.  Gestation  is  usually  longer  for  a 
male  than  a  female  calf,  although  in  Earl  Spencer's  statistics 
the  opposite  held  good.  In  the  improved  breeds  generally 
the  period  is  shortened. 

Shee}}  and  Goat. — The  sheep  and  goat  go  with  young  about 
five  months.  In  429  observations.  Magna  gives  the  shortest 
period  as  143  days,  and  the  longest,  156  days,  the  average 
being  149  days.  Colin  gives  the  average  as  151  to  152 
days ;  Dieterichs  gives  the  shortest  period  as  146  days ;  the 
longest,  157  ;  average,  151  days ;  and  Baumeister  and  Eueff 
state  the  shortest  period  in  the  sheep  and  goat  as  185  days ; 
the  longest,  160 ;  average,  144  days.  In  Merinos  the  period 
of  gestation  averages  150"3  days,  and  in  Southdowns  144*2 
days.  The  gestation  in  the  goat  is  prolonged  some  days 
beyond  five  months. 

Pig. — The  pig  is  usually  pregnant  four  months,  or,  as 
more  commonly  stated,  three  months,  three  weeks,  and  three 
days.  Baumeister  and  Eueff  give  the  longest  period  as  130 
days ;  the  shortest,  110 ;  the  average,  120.  Dieterichs  gives 
109,  133,  and  115  or  116  days ;  Magne,  109,  120,  and  113  or 
114  days;  Kainard,  104,  127,  and  119  respectively. 

Bitch.— The  bitch  goes  with  young  about  two  months,  or 
from  58  to  65  days,  the  average  being  63  days,  or  nine  weeks. 
Baumeister  and  Eueff  state  the  shortest  period  to  be  55  days, 
and  the  longest  70,  the  average  being  60  days. 

Cat.— The  cat  is  pregnant  from  50  to  60,  62  or  even  64, 
days,  the  average  being  55  days,  or  eight  weeks. 

The  average  periods  of  gestation  in  the  following  animals 
are— Elephant,  2  years  (nearly) ;  the  zebra,  13  months  (or 
over) ;  the  camel,  45  weeks ;  the  rabbit,  32  days ;  and  the 
guinea-pig,  63  days.  It  is  curious  that  the  guinea-pig  should 
go  twice  as  long  as  the  rabbit. 
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NUMBER  OF  YOUNG  AT  BIRTH. 

The  mare,  ass,  and  cow,  are  uniparous — i.e.,  usually  pro- 
duce only  one  at  birth.  The  sheep  and  goat  are  said  to  be 
uniparous,  but  frequently  produce  twins.  The  pig,  bitch, 
and  cat,  are  multiparous — i.e.,  usually  produce  several  young 
at  birth. 

Multiparity  is  due  to  the  simultaneous  ripening  of  two  or 
more  Graafian  follicles,  their  rupture,  and  the  escape  and 
fecundation  of  the  contained  ova.  This  fecundation  takes 
place  frequently  after  a  single  coitus,  and  the  membranes  of 
each  foetus  are  separate ;  sometimes  it  occurs  after  several 
acts  of  copulation,  and  in  that  case  there  may  be  distinct 
intervals  between  the  ejection  of  each  fcetus  at  parturition. 
Multiparous  animals  may  be  impregnated  at  a  single  copula- 
tion, and  bring  forth  several  young.  Yet  as  a  rule  they  are 
fecundated  more  than  once,  and,  in  fact,  do  not  cease  to  seek 
the  male  until  after  several  copulations.  In  twin  pregnancy, 
the  two  ova  may  have  occupied  one  Graafian  follicle,  and  that 
would  explain  the  fusion  of  the  foetal  membranes  in  some 
instances.  Uniparous  animals  in  varying  proportion  have 
been  known  to  give  birth  to  two  or  more  young,  and  then  the 
period  of  gestation  is  usually  shortened,  and  the  weight  of 
each  of  the  progeny  less  than  in  single  births. 

Of  all  the  domesticated  animals,  the  Mare  is  the  one  which 
least  frequently  brings  forth  more  than  a  single  creature  at 
birth.  The  proportion  is  estimated  by  Kueff  at  1  in  250 ;  by 
Cornevin  as  1  in  1,000 ;  by  Baldassare  as  09  per  cent.  Usually, 
when  more  than  one  foal  is  carried,  they  lead  to  premature 
birth  about  the  eighth  or  tenth  month,  and  seldom  live.  If 
they  do  live,  they  are  frequently  weaklings,  and  therefore 
undesirable.  Occasionally  a  mare  produces  twins  on  several 
successive  years.  Saint-Cyr  records  the  case  of  a  mare  which 
was  put  to  the  horse  only  once,  on  February  17,  1843,  and 
aborted  during  the  night  of  September  27-28,  two  foals  being 
found  in  one  chorion  ;  on  the  25th  of  the  following  February  it 
produced  a  third  foal  perfectly  formed,  and  which  lived.  It 
is  exceedingly  rare  for  triplets  or  quadruplets  to  be  recorded 
in  the  mare. 

The  most  numerous  instances  of  twin  or  triple  gestation  in 
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the  mare  are  to  be  attributed  to  two  successive  fecundations. 
The  mare  has  been  put  to  the  horse  and  ass  stallion  in  succes- 
sion, usually  within  a  day  or  two,  and  brought  forth  a  foal  and 
a  mule.  The  female  ass  brings  forth  twins  more  frequently 
than  the  mare.  Among  thirty  she-asses,  only  four  had  twins 
in  a  period  of  seventeen  years.  According  to  Cornevin,  she- 
asses  have  one  twin  in  every  hundred  births. 

Coiu. — Double  or  triple  births  are  not  so  unusual  in  the 
cow,  the  former   being  far   from  uncommon,  and  then  the 


Fig.  50. — Twin  Pregnancy:  Cow.     (Saint-Cyr.) 

tendency  to  abortion  is  absent.  Usually  twins  are  not  carried 
quite  so  long  as  a  single  foetus.  Kueff  says  that,  with  the 
Simmenthaler  breed  of  cattle  at  Hohenheim,  during  an 
interval  of  ten  years,  there  were  4  per  cent,  twin  births. 
Triple  or  quadrigemellar  gestation  is  also  not  rare,  but 
quintuple  pregnancy  is  seldom  observed  in  the  cow;  ex- 
ceptionally, six  and  seven  fcBtuses  at  a  birth  have  been 
recorded,  but  seldom  lived.  Frequent  cases  are  recorded  of 
a  succession  of  multiple  pregnancies  in  the  one  cow.  Cows 
have  twins  in  every  ninety  births  (Cornevin). 

Free-Martin&.— In  twin  pregnancy  in  the  bovme  species. 
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when  the  young  are  of  different  sexes,  the  female  is  generally  un- 
productive, and  is  called  a  free-martin.  This  anomaly  has  been 
said  to  appear  also  among  solipeds.  The  fact  that  twin  calves 
are  sometimes  unfruitful  is  well  known  in  many  countries. 
The  free-martin  is  generally  seen  also  when  both  calves  are 
females,  and  certainly  it  is  very  rare  indeed  that  the  male  is 
infecund ;  Baumeister,  however,  describes  an  instance  in 
which  a  bull — a  twin — was  put  to  a  hundred  cows,  none  of 
which  produced  a  calf.  The  free-martin  has  all  the  external 
marks  of  a  cow  calf — namely,  teats  and  external  female  parts, 
called  by  farmers  the  bearing.  It  does  not  show  the  least 
inclination  for  the  bull,  nor  does  the  bull  take  the  least  notice 
of  it.  It  very  much  resembles  the  bullock  or  spayed  heifer 
(Hunter).  The  vulva  is  exceptionally  small,  and  the  vagina 
is  a  cul-de-sac.  Internally,  in  some  instances  the  uterus  is 
undeveloped ;  in  others  the  ovaries  are  absent,  and  testicles 
lie  in  their  place ;  the  clitoris  is  sometimes  enormously 
developed.  Cases  of  the  kind  are  described  by  Hunter, 
Miiller,  Speigelberg,  and  others.  The  rule  does  not  always 
hold  good,  however,  as  to  the  infecundity  of  twin  calves,  as 
many  instances  are  on  record  in  which  they  have  bred. 

Ewe. — With  sheep  twins  are  very  common.  In  many 
flocks  in  a  good  year  half  the  ewes  will  have  twins.  This  is 
said  to  occur  when  Leicester  ewes  are  first  crossed  with 
Cheviot  rams,  and  the  produce  crossed  with  Leicester  rams. 
In  the  Dorset  horned  breed,  the  ewes  are  bred  from  twice  a 
year.  In  warm  climates,  especially,  multiple  pregnancy  in 
the  ewe  is  exceedingly  common.  In  French  Flanders, 
according  to  Magne,  there  is  a  prolific  breed  of  sheep,  each 
ordinarily  producing  three,  sometimes  four,  five,  and  six, 
rarely  seven,  lambs  at  two  births  during  the  year.  Four,  five, 
and  six  lambs,  at  a  birth  have  occasionally  been  recorded  in 
the  ewe  in  this  country.  The  finer  breeds  of  sheep,  such  as 
the  Merinos,  are  usually  uniparous,  much  more  so  than  the 
coarser  breeds.  Certain  years  are  also  more  remarkable  than 
others  for  multiple  pregnancy,  and  this  is  attributed  to  a 
greater  abundance  of  nourishment. 

Goat.  —  The  goat  is  generally  considered  a  uniparous 
animal,  but  double  and  triple  births  may  be  said  to  be  the 
rule ;  not  at  all  infrequently  four  are  produced.     But  usually, 
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with  three  or  four  at  a  birth,  one  or  more  is  feeble  or  born 
dead. 

Bitch  and  Sow. — In  the  bitch  and  sow  the  number  of  young 
vary  from  two  or  three,  up  to  twelve  or  fourteen.  In  a  sow, 
twenty-four  young  have  been  recorded  at  a  birth,  but  the 
mother  died  soon  after,  and  in  other  cases  twenty-one  and 
twenty-two  young.  In  the  bitch,  as  many  as  seventeen  and 
twenty-three  puppies  in  a  litter  have  been  recorded.  In  the 
smaller  breeds  of  pet  dogs,  the  number  of  puppies  in  a  litter 
is  usually  small. 

Diagnosis  of  Multiple  Pregnancy. 

The  diagnosis  of  multiple  pregnancy  in  animals  ordinarily 
uniparous  is  not  very  certain.  The  condition  may  be  suspected 
if  the  abdomen  of  the  mother  is  exceedingly  large ;  but  even  a 
rectal  examination  will  not,  as  a  rule,  enable  one  to  give  a 
definite  opinion.  The  diagnosis  is,  however,  seldom  called 
for,  save  in  the  case  of  dif&cult  parturition  caused  by  the 
simultaneous  presentation  of  portions  of  the  two  foetuses. 
Then  careful  manipulation  of  the  foetuses  through  the  vagina 
will  distinguish ;  and  it  will  be  found  that  if  portion  of  the 
one  foetus  is  repelled,  the  other  foetus  does  not  move  in 
harmony,  so  preventing  confusion  with  monstrosities  with 
supernumerary  extremities.  In  attendance  at  an  ordinary 
parturition,  where  one  foetus  has  been  removed,  it  is  advisable 
to  make  a  vaginal  examination  of  the  uterus  to  discover 
whether  there  are  any  more  remaining  in  that  organ.  In  the 
small  animals  the  examination  is  made  only  by  abdominal 
manipulation. 

Position  of  the  Fcetusbs  in  Multiple  Pkbgnancy. 

In  cases  of  multiple  gestation  in  creatures  naturally 
uniparous,  one  of  the  foetuses  occupies  the  ordinary  situation 
of  single  gestation — the  head  towards  the  cervix  uteri,  the 
larger  proportion  of  the  trunk  in  the  body  of  the  uterus,  and 
the  hind-quarters  and  limbs  in  one  of  the  cornua.  The 
second  foetus  occupies  the  whole  of  the  other  eornu,  with  the 
head  turned  back,  or,  as  occurs  not  infrequently,  in  the 
opposite  direction.  Ordinarily  each  foetus  is  isolated  and 
enclosed   in  its   own   proper   membranes.      Sometimes    the 
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chorion  of  the  two  foetuses  adhere  by  means  of  fine  connective 
tissue  at  their  points  of  contact ;  the  placentae  are  often  con- 
founded (in  ruminants),  or  united  by  a  kind  of  membranous 
connection,  though  their  circulation  remains  distinct.  In 
such  a  case  the  young  may  be  expelled  from  the  uterus  in 
quick  succession,  a  common  occurrence  in  the  goat  (Eainard) ; 
but  more  commonly,  after  the  birth  of  the  first  foetus,  the 
uterus  contracts  on  itself,  enclosing  the  remaining  progeny, 
which  may  not  be  expelled  for  some  time  later,  even  a  few 
days.  The  first  expulsion  is  generally  premature.  A  mare 
occasionally  gives  birth  to  a  dead  foal  after,  say,  four  months' 
gestation,  and  at  the  ordinary  time  a  living  foal.  If  one  of 
the  foetuses  dies  in  utero  as  the  result  of  starvation,  the 
separation  of  its  placenta  from  the  uterus,  or  the  pressure 
of  a  very  large  companion  foetus,  it  acts  commonly  as  a 
foreign  substance  in  the  uterus,  induces  contractions  of  that 
organ,  and  is  expelled,  while  the  living  foetus  remains  until  the 
normal  time  for  delivery.  In  somewhat  rare  cases  the  dead 
foetus  may  be  kept  in  the  uterus,  becomes  desiccated  or 
mummified,  and  is  not  expelled  until  after  the  normal  birth 
of  its  companion.  This  retention  has  been  recorded  to  have 
lasted  in  the  mare  for  one  or  two  years. 

Sometimes,  also,  the  foetuses  are  enclosed  in  a  common 
chorion,  and  provided  with  one  placenta,  the  two  having  a 
circulation  in  common,  through  their  umbilical  vessels  com- 
municating by  lateral  ramifications.  In  this  case  the  expulsion 
of  one  foetus  necessarily  brings  about  that  of  the  other. 
Occasionally  both  foetuses  are  enclosed  in  the'  same  envelopes, 
and  then  at  parturition  the  same  thing  occurs  as  in  the  last 
case.  Monochorial  twins  are  always  of  the  same  sex  and 
very  closely  resemble  one  another.  Probably  they  are  formed 
from  the  two  primary  divisions  of  one  ovum  after  complete 
separation.  Barely,  in  twin  pregnancy,  one  foetus  is  contained 
within  the  other  by  "inclusion,"  presumably  the  result  of  the 
formation  of  two  unequal  individuals  from  the  fission  of  one 
ovum.  One  foetus  has  been  found  in  two  or  three  instances 
within  the  abdomen  of  the  other  (Bartholin  and  Gurlt). 


HYGIENE    OF    PREGNANT    ANIMALS  IIB 

HYGIENE  OF  PREGNANT  ANIMALS. 

The  hygienic  measures  to  be  observed  in  the  management 
of  animals  during  gestation  are,  in  general,  those  which  should 
always  prevail,  irrespective  of  this  condition.  But  besides 
these  there  are  a  few  particular  precautions  to  be  attended 
to,  in  order  that  this  period  may  be  safely  and  successfully 
passed  through,  and  these  precautions  are  all  the  more 
necessary  as  the  period  of  birth  approaches. 

With  those  animals  which  are  employed  in  labour — as  the 
mare,  and  sometimes  the  cow — it  is  well  not  to  work  them 
severely  nor  fatigue  them  much,  and  especially  as  pregnancy 
is  advanced.  On  the  other  hand,  absolute  repose  is  per- 
nicious. Exercise  is  most  beneficial.  The  most  difi&cult  cases 
of  parturition  occur  among  animals  to  which  this  is  denied. 
The  pregnant  mare  will  accomplish  ordinary  and  accustomed 
work,  particularly  if  it  be  slow,  without  any  harm,  even 
with  benefit,  until  the  seventh,  eighth,  or  ninth  month,  when 
more  care  must  be  observed ;  but  moderate  exercise  should 
always  be  allowed  up  to  the  period  of  parturition.  Harness 
is  preferable  to  saddle  work  for  pregnant  mares,  and  fast 
trotting,  galloping,  jumping,  travelling  over  broken  ground, 
or  severe  and  sudden  exertion,  injuries,  or  shocks  of  any 
kind,  are  to  be  avoided ;  in  fact,  extremes  should  be  guarded 
against.  If  the  animal  must  be  employed  for  riding,  the  use 
of  spurs  should  be  interdicted,  to  avoid  injury  to  the  foal  by 
sudden  contraction  of  the  abdominal  muscles.  If  not  put  to 
work,  the  animal  ought  to  be  regularly  exercised  in  hand,  or 
placed  in  a  paddock  provided  with  shelter  from  inclement 
weather. 

The  cow,  if  employed  in  labour,  may  be  worked  moderately 
until  the  sixth  or  seventh  month.  If  kept  for  milk  produc- 
tion, the  milking  should  also  cease  about  this  period.  With 
well-fed  cows  it  is  often  prolonged  until  near  parturition,  but 
even  then  it  is  prejudicial  to  the  foetus,  by  diverting  into  the 
mammary  glands  the  materials  which  should  be  disposed  of  in 

the  uterus. 

Exercise  at  pasture  is  beneficial  to  all  animals;  even  the 
pig  and  bitch  are  greatly  benefited  by  movement.  Pregnant 
animals  should  be  well  fed,  and  especially  if  they  have  to 
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accomplish  a  certain  amount  of  labour  or  yield  milk.  The 
appetite  is  increased,  and  there  is,  as  already  noted,  a 
tendency  to  fatten.  This  tendency  should  be  somewhat 
guarded  against,  as  it  may  prove  troublesome,  particularly  if 
it  is  allowed  to  proceed  to  an  extreme  degree,  when  it  may 
retard  the  development  of  the  foetus,  induce  abortion,  cause 
dilEcult  parturition,  or  give  rise  to  serious  after-consequences. 
This  precaution  is  more  to  be  observed  in  the  second  than 
in  the  first  half  of  pregnancy,  when  the  food  should  be 
plentiful,  but  not  in  excess,  and  the  flesh  more  abundant  in 
the  animal  than  fat.  Mouldy  or  otherwise  damaged  food 
should  be  avoided  as  usual,  as  it  is  likely  to  prove  indigestible 
and  cause  tympanites. 

Grazing  on  pasture  is  favourable  to  the  pregnant  condition 
of  herbivorous  animals,  especially  if  the  land  is  not  too 
broken  or  sloping,  and  the  herbage  good.  Shelter  should  be 
provided  against  inclement  weather.  If  the  herbage  be  not 
sufficiently  plentiful,  it  should  be  supplemented  by  an 
additional  allowance  of  food.  In  places  where  rickets  and 
similar  bone  diseases  are  prevalent,  phosphates  of  lime,  bran, 
oilcake,  etc.,  should  be  given. 

The  water  should  be  pure  and  plentiful  at  all  times,  as 
then  the  animal  will  drink  only  moderate  quantities.  Very 
cold  water  and  frozen  food  such  as  roots  should  be  re- 
stricted, as  they  may  cause  injury,  not  only  to  the  mother, 
but  also  to  the  fcetus. 

"With  regard  to  dwellings,  near  foaling  time — for  three  weeks 
or  a  month — -the  mare  should  be  kept  apart  in  a  roomy  loose- 
box,  and,  when  convenient,  within  sight  of  the  other  horses 
with  which  it  has  been  accustomed  to  associate.  Sometimes, 
when  loose  in  the  latter,  the  mare  lies  down  with  her  outtocks 
against  the  wall  during  parturition,  and  the  foal  is  jammed 
against  the  side  of  the  box,  and  its  life  endangered.  Soine 
breeders  arrange  a  special  box  with  false  walls,  in  order  to 
be  able  to  correct  the  condition  when  it  arises. 

The  cow  is  usually  allowed  to  remain  in  its  ordinary  stall 
in  the  cowshed,  but  overcrowding  and  want  of  space  should 
not  be  permitted,  and  every  cow  towards  the  end  of  gestation 
ought  to  have  plenty  of  room  in  its  stall,  or,  better,  be  given 
a  separate  box.     The  doors  of  the  shed  or  house  or  stable 
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Bhould  be  very  wide,  to  prevent  injury  to  pregnant  females ; 
the  building  should  be  kept  perfectly  clean  and  well  ventilated. 
With  stalls,  the  floor  should  slope  very  little  indeed,  from 
before  to  behind,  as,  if  the  inclination  is  at  all  marked,  the 
weight  of  the  gravid  uterus  is  thrown  backwards,  and  this 
may  lead  to  abortion,  prolapse  of  the  vagina,  and  even 
aversion  of  the  uterus.  Cases  of  abortion  or  impending 
abortion  in  a  stall  or  shed  among  pregnant  animals  is  to  be 
treated  as  we  shall  afterwards  indicate,  when  dealing  with 
abortion. 

In  mild  climates  the  animals  may  be  allowed  to  foal  or 
calve  in  the  open. 

The  cleanliness  of  the  animals  themselves  is  not  to  be  over- 
looked, as  neglect  of  grooming  and  freeing  the  skin  from  dirt 
must  operate  perniciously,  not  only  on  the  mother,  but  also  on 
the  foetus. 

Harsh  or  cruel  treatment  on  the  part  of  grooms,  cowkeepers, 
shepherds,  and  others,  should  be  sternly  suppressed ;  and 
fear,  generally  produced  by  young  dogs  hunting  the  animals, 
and  particularly  pregnant  sheep,  is  especially  to  be  averted  if 
possible.  It  is  advisable  not  to  have  animals  of  other  species 
in  the  same  field  or  pasture  with  those  that  are  pregnant, 
more  especially  towards  the  period  of  parturition. 

With  an  irritable  or  timid  primipara  of  the  larger  animals 
it  is  well  to  be  gentle,  and  to  accustom  it  to  manipulation, 
particularly  about  the  udder,  in  order  that  it  may  the  more 
readily  allow  its  progeny  to  approach  it  without  danger. 
Severe  surgical  operations  should  be  proscribed,  especially  if 
they  entail  the  casting  or  restraint  of  the  animals,  unless 
they  are  urgently  needed  for  the  cure  of  disease,  as  they  may 
be  hurtful  to  the  foetus.  Drastic  purgatives  should  also  be 
avoided,  because,  by  increasing  peristalsis,  they  indirectly 
excite  contraction  of  the  uterus,  which  may  lead  to  abortion. 
Powerful  narcotic  agents  also  may  imperil  the  life  of  the 
foetus,  even  if  they  do  not  injure  the  mother.  The  bitch  may 
be  safely  washed  a  few  days  before  parturition,  provided  it  is 
done  with  proper  care.  A  dose  of  worm  medicine  may  also 
be  given  with  advantage  as  far  on  in  gestation  as  the  sixth 
week,  to  get  rid  of  worms  in  the  bitch  and  prevent  infection  of 
the  puppies  after  birth. 


CHAPTEE  III 
PATHOLOGY  OF   PREGNANCY 

ANOMALIES    IN    PEEGNANCY. 

Superfcetation. 

The  term  superfcetation  {foetus  super  fcetum — one  foetus  on 
another)  is  employed  for  those  cases  of  conception  in  which 
an  animal,  already  pregnant,  has  been  supposed  to  conceive 
a  second  time  before  the  termination  of  the  primary  gestation. 

This  condition  must  not  be  confused  with  superfecundation, 
in  which  two  or  more  ova  are  fertilized  during  the  one  period 
of  oestrum  as  the  result  of  one  or  more  copulations.  This 
latter  condition  is  clea;rly  illustrated  when,  as  the  result  of 
two  separate  copulations  with  a  horse  and  ass,  a  mare  gives 
birth  to  twins,  a  horse  foal  and  a  mule  foal. 

In  superfcetation  the  second  fecundation  is  supposed  to 
occur  when  the  first  product  of  fecundation  has  passed  through 
the  earlier  stages  of  its  development  in  the  uterus.  There  is 
a  wide  interval  of  time  between  the  two  copulations.  Super- 
fcetation depends  upon  the  possibility  of  a  spermatozoon 
passing  forward  through  a  gravid  uterus  containing  a  foetus 
and  fertilizing  a  second  ovum.  It  is  only  exceptionally  that 
such  an  occurrence  can  take  place,  because  pregnancy  usually 
inhibits  ovulation'  the  os  uteri  is  closed,  and  the  body  of  the 
uterus  is  occupied  by  the  first  foetus  and  its  envelopes,  save  in 
muciparous  animals.  The  second  copulation  occurs  during 
an  exceptional  second  period  of  oestrum. 

In  the  mare,  cases  of  the  kind  are  recorded  by  Ayrault, 
Dr.  Chabaud,  Lanzillotti-Buonsanti,  Lemaitre.  In  some  of 
the  cases  recorded  one  of  the  foals  was  an  abortion  or  still- 
born. 

116 


ANOMALIES    IN    PREGNANCY  117 

In  the  Journal  des  VMrinmrea  du  Midi  for  1859,  Dr.  Chabaud  relates 
that  in  the  Commune  of  VernioUe  (Arifege)  a  mare  was  put  to  a  stallion 
ass.  As  oestrum  continued,  it  was  put  to  a  stallion  fifteen  days  afterwards. 
Nothing  unusual  occurred  durmg  gestation,  and  when  parturition  took 
place  a  fine  healthy  foal  was  born,  and  after  ten  minutes'  straining,  to  the 
astonishment  of  the  owner,  a  good  well-formed  mule.  The  mare  suckled 
the  two,  and  they  did  well. 

Lanzillotti-Buonsanti  mentions  a  mare  which,  on  March  28,  1851,  was 
put  to  an  English  stallion,  and  on  AprU  5  to  a  barb  ;  on  February  28, 
1852,  it  produced  two  foals,  each  resembling  one  of  the  stallions.  Lessona 
speaks  of  a  mare  which  was  put  to  a  horse  in  1852,  and  sixteen  days  after- 
wards to  a  Persian  stallion  ;  at  eight  months'  pregnancy  it  dropped  a 
horse  foal,  and  in  two  hours  after  a  mule  foal. 

Malet  publishes  also  the  following  case  :  A  mare  aged  four  years  was 
served  by  a  donkey  on  March  18,  19,  and  25,  and  April  8,  1890,  and  by  a 
stallion  on  May  8  following.  It  gave  birth  nine  months  after  the  last 
service  by  the  donkey,  and  ten  months  after  the  single  service  of  the 
stallion,  to  a  mule,  first  born,  and  a  filly. 

In  the  cow,  a  case  is  recorded  by  Hering  in  which  a  cow 
gave  birth  to  a  heifer  calf  in  August,  and  a  bull  calf  in  the 
following  December,  both  alive  and  quite  normal  in  formation. 

The  cases  recorded  in  the  larger  domesticated  animals  are, 
however,  as  a  rule,  not  absolutely  convincing,  because  a 
certain  interval  may  occur  between  two  conceptions  during 
the  same  period  of  cBstrum ;  and  even  with  twins  conceived 
at  the  same  intercourse,  one  foetus  often  does  not  develop  so 
quickly,  and  is  not  so  large,  as  the  other,  and  is  either  rejected 
or  retained  after  a  more  or  less  lengthened  interval.  Accord- 
ing to  Eainard,  torsion  of  the  neck  of  the  uterus  in  the  cow, 
though  preventing  the  birth  of  the  foetus,  may  nevertheless 
permit  new  conceptions. 

In  muciparous  animals  there  can  scarcely  be  a  doubt  that 
superfoetation  may  take  place.  In  these  animals  the  primary 
fecundation  may  occur  only  from  one  ovary  in  the  correspond- 
ing horn,  the  other  remaining  open  and  unoccupied.  In  the 
sow  and  bitch  many  cases  of  superfoetation  are  recorded  by 
Miiller,  Tapken,  Eainard,  Blaine,  and  others. 

One  sow  recorded  by  Miiller,  which  had  been  impregnated  some  weeks 
after  the  first  impregnation,  gave  birth  first  to  a  litter  of  sis  piglings,  and 
twenty-three  days  later  to  a  second  litter  of  eleven,  all  well  formed  and 
healthy. 
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Extra-Uterine  Pregnancy. 

Extra-uterine  pregnancy  is  an  abnormal  condition  in  which 
the  ovum  develops  outside  the  uterus.  From  certain  causes 
which  are  not  yet  clearly  understood,  it  sometimes  chances 
that  the  ovum,  instead  of  taking  its  normal  course,  either 
remains  in  the  ovary,  is  arrested  in  its  progress  through  the 
Fallopian  tube,  or,  escaping  the  fimbriated  extremity  of  the 
latter,  falls  into  the  peritoneal  cavity,  or  glides  between  the 
folds  of  the  broad  ligament  or  between  the  serous  and  mucous 
membranes  of  the  uterus ;  in  all  of  which  situations  Nature 
makes  an  effort  to  afford  space  and  nutrition  for  the  embryo, 
and  thus  supplies  the  place  of  the  uterus.  The  effort,  how- 
ever, as  might  be  anticipated,  is  only  partially  successful,  and, 
after  attaining  a  more  or  less  imperfect  development,  the 
foetus  perishes  from  lack  of  nourishment.  This  abnormal 
deviation  from  ordinary  gestation  is  very  rare  in  the  domesti- 
cated animals,  even  more  so  than  in  woman.  The  varieties 
of  extra-uterine  pregnancy  are  the  following : 

1.  Ovarian  foetation,  when  the  ovum  is  retained  in  the 
ovary.  Here  the  embryo  may  develop  in  the  Graafian  follicle 
or  interior  of  the  ovary  (internal  ovarian),  or  the  ovum  leaves 
the  follicle  and  develops  under  the  germinal  epithelium 
(external  ovarian) .  The  only  instances  on  record  are  given 
by  Eohlwes,  Gurlt,  and  Plot.  Eohlwes  observed  this  rare  con- 
dition in  a  mare  which  had  been  pregnant  twenty-one  days. 
Plot  observed  it  in  a  cow,  and  also  in  three  sows.  The  ovum 
must  have  been  impregnated  while  still  in  the  ovary  by  the 
spermatozoon. 

2.  Tubal  pregnancy,  when  development  takes  place  in  the 
Fallopian  tube.  If  the  ovum  is  lodged  at  the  fimbriated 
extremity  of  the  Fallopian  tube,  the  gestation  is  called  ovario- 
tubal,  and  if  lodged  at  the  uterine  end  it  is  called  utero- 
tubal. Eohlwes  has  found  the  bone  of  a  foetus  in  the  left 
Fallopian  tube.  Carsten  Harms  speaks  of  it  as  causing  fatal 
internal  haemorrhage,  by  rupture  of  the  tube,  through  the 
incapacity  of  the  latter  to  distend  sufficiently  for  the  develop- 
ment of  the  foetus. 

3.  Interstitial  pregnancy,  the  form  in  which  the  embryo  is 
developed  between  the  membranes  forming  the  wall  of  the 
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uterus.  The  muscular  fibres  are  separated,  and  the  fcetus 
within  its  membranes  is  situated  between  the  serous  and 
mucous  coat  of  the  uterus  at  the  junction  with  the  Fallopian 
tube.     This  form  has  not  been  noted  in  the  lower  animals. 

4.  A  bdomiiial  or  rentralfoetation,  the  form  in  which  the  ovum 
may  graft  itself,  after  escaping  from  the  ovary,  directly  in  the 
cavity  of  the  abdomen,  and  there  be  developed  (primary) ;  or 
it  may  be  developed  at  some  other  point,  such  as  the  ovary. 
Fallopian  tube,  uterus,  etc.,  and  fall  into  the  abdomen  after 
rupture  of  the  pouch  which  contained  it.  The  first  variety  is 
the  more  uncommon.  In  the  other  forms  the  fcetus  may  still 
retain  its  attachment,  through  the  umbilical  cord  and  foetal 
membranes,  to  the  organ  from  which  it  has  escaped. 

5.  Vaginal  gestation,  in  which  the  ovum  is  implanted  and 
becomes  developed  in  the  vagina.  It  has  been  recorded  in 
the  larger  animals,  particularly  the  cow. 

The  length  of  time  during  which  these  extra-uterine  foetuses 
may  be  retained  varies  according  to  circumstances.  In  woman 
the  foetus  has  remained  in  the  abdomen  from  three  months  to 
fifty- six  years.  In  animals  the  retention  of  the  misplaced 
fcetus  may  also  continue  for  a  long  time  ;  and  though  death 
usually  occurs,  if  delivery  is  delayed  much  beyond  the  normal 
period  of  pregnancy,  yet  development  appears  to  progress  in 
the  ordinary  manner,  and  subject  to  the  laws  of  normal 
gestation.  The  chorion  develops  a  placenta,  and  becomes 
attached  to  peritoneum  or  other  membrane  in  a  similar 
manner  to  the  mucous  membrane  of  the  uterus,  and  these 
receive  an  increased  blood- supply. 

Symptoms,  Course,  and  Termination. — The  symptoms  are 
generally  those  of  conception  and  gestation.  In  the  majority 
of  cases,  when  parturition  should  occur  in  the  usual  course, 
the  premonitory  indications  of  that  phenomenon  are  very 
slight  or  altogether  absent ;  though  the  animal  may  now  and 
then  make  expulsive  efforts,  which  continue,  perhaps,  for  a 
few  days,  and  then  subside  gradually  or  recur  at  intervals. 

In  the  most  favourable  cases,  when  the  foetus  perishes,  it 
becomes  encysted  and  mummified  ;  the  fluids  and  soft  parts 
are  absorbed,  and  the  remaining  portions  become  dry  and 
parchment-like;  or  the  creature  may  undergo  a  process  of 
calcification  by  the  deposition  of  carbonate  and  phosphate  of 
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lime  in  its  tissues,  which  preserve  its  shape  and  convert  it 
into  a  Uihopadion  or  osteopedion.  In  this  condition  the 
fcfitus  may  remain  for  a  long  time  in  the  abdomen  of  the 
mother  without  causing  much,  if  any,  inconvenience  ;  indeed, 
a  most  perfect  state  of  health  may  exist,  and  the  animal  may 
become  remarkably  fat,  or  it  may  again  conceive,  and  bring 
forth  as  favourably  as  if  nothing  abnormal  existed;  the 
indications  of  anomalous  gestation  being  only  discovered  by 
chance,  when  the  animal  dies  from  some  disease  which  has  no 
relation  to  this  accident,  or  is  killed  for  food. 

The  chances,  however,  are  many  that  a  fatal  termination 
will  be  the  consequence  of  extra-uterine  gestation.  Expulsive 
■efforts  or  other  causes  may  lead  to  rupture  of  the  cyst  in 
which  the  foetus  is  contained.  It  becomes  septic,  falls  into 
the  peritoneum,  and  sets  up  a  severe  peritonitis,  ending 
fatally  in  one  or  two  days.  In  other  cases  the  foetus  in  its 
membranes  becomes  infected,  putrefies  and  suppurates  with 
partial  solution,  and,  if  the  mother  does  not  at  once  succumb, 
adhesions  and  communications  are  formed  between  the  foetus 
and  neighbouring  organs,  and  the  remains  of  the  young 
animal,  chiefly  the  bones,  are  expelled  either  directly,  as  by 
ulceration  of  the  abdominal  walls  and  the  formation  of  a 
fistula,  or  indirectly,  as  by  the  intestine  or  vagina.  If  these 
remains  are  completely  eliminated,  the  wound  heals  up,  and 
the  female  recovers,  as  has  been  observed  in  sheep  and  goats. 
Most  frequently,  however,  the  mother  loses  condition,  becomes 
emaciated  and  feeble,  and  perishes  in  a  state  of  marasmus, 
or  it  dies  from  septic  intoxication  or  septicaemia.  According 
to  Gurlt,  in  external  ovarian  gestation  in  the  domesticated 
animals,  the  envelopes  rupture  towards  the  second  or  third 
month  of  the  foetal  development,  the  foetus  falls  into  the 
abdominal  cavity,  constituting  an  abdominal  gestation,  and  a 
cicatrix  is  left  on  the  ovary.  With  regard  to  internal  ovarian 
pregnancy,  the  ordinary  termination  is  rupture  of  the  organ 
and  hsemorrhage. 

Diagnosis  and  Treatment. — There  is  absolutely  nothing  in 
the  early,  or  even  in  the  later,  stages  of  extra-uterine  pregnancy 
— especially  ovarian  or  tubal — to  indicate  the  existence  of  any 
deviation  from  normal  gestation;  and  when  at  length  the 
animal  exhibits  indications  of  approaching  parturition,  there 
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may  be  grave  doubts  as  to  the  actual  state  of  affairs,  though 
the  absence  of  certain  signs  may  give  rise  to  suspicion.  The 
animal  is  uneasy,  and  strains,  yet  the  vulva  is  not  enlarged, 
and  the  flow  of  mucus  observed  in  the  preliminary  stage  of 
ordinary  parturition  is  not  apparent.  To  be  certain  of  the 
extra-uterine  position  of  the  foetus,  a  vaginal  examination  may 
be  made  of  the  uterus,  by  which  the  os  uteri  is  found  not 
to  be  dilated,  and  the  uterus  empty.  A  rectal  examination 
may  discover  the  presence  of  a  foetus  in  the  abdomen,  but 
it  is  frequently  difficult  to  be  quite  sure  that  the  uterus 
is  empty.  Palpation  of  the  abdomen  is  useful,  especially  in 
carnivora.  Here  the  foetus  may  be  found  fixed  more  or  less 
to  the  abdominal  wall. 

In  vaginal  pregnancy  there  is,  of  course,  an  absence  of 
the  usual  signs  of  abdominal  gestation,  unless  this  is  going 
on  concurrently.  The  animal  shows  symptoms  which  should 
lead  to  exploration  of  the  vagina,  when  the  foetal  tumour  will 
be  encountered.  This  will  probably  be  attached  to  the  floor 
of  the  passage,  from  which  it  will  be  easily  removed.  In 
many  cases  of  the  extra-uterine  pregnancy  the  discovery  is 
only  made  post-mortem. 

If  the  diagnosis  is  well  established,  and  the  animal  can  be 
utilized  for  food,  it  is  generally  better  to  have  it  destroyed 
if  in  fair  condition.  In  other  cases,  where  the  life  of  the 
animal  is  endangered,  the  removal  of  the  foetus  may  be 
considered.  In  the  carnivora  the  removal  of  the  foetus  is 
likely  to  be  successful.  The  operation  consists  first  of 
a  laparotomy,  as  in  Cassarian  section,  and,  secondly,  the 
enucleation  of  the  foetus  and  its  envelopes  from  their  point 
of  attachment.  Where  fistulas  form,  they  should  be  opened, 
the  remains  of  the  foetus  taken  away,  and  the  wound  treated 
antiseptically. 

Spurious  or  Pseudo-Pregnancy. 

Spurious  pregnancy  is  a  designation  applied  in  veterinary 
practice  to  certain  accidents,  characterized  by  the  develop- 
ment of  special  pathological  productions  which  may  probably 
be  due  to  a  previous  conception,  and  which  more  or  less 
simulate   normal  pregnancy.      Such  cases  are  not  common. 
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and  the  principal  of  them  are  moles,  uterine  cysts,  and  hydro- 
metra,  or  hydrops  uteri. 

Moles,  or  anidian  monsters,  are  more  or  less  voluminous 
fleshy  masses  constituted  each  by  a  blighted  embryo,  the 
membranes  of  which  have  continued  to  perform  their  function 
and  to  nourish  the  abnormal  growth.  They  are  as  a  rule 
met  with  only  in  ruminants,  and  especially  the  bovine  species, 
though  Eoell  mentions  their  occurrence  in  the  mare,  and  in 


Fig.  51. — A  Mole.     (Ztjndel.) 

nearly  every  case  they  appear  to  be  one  of  twins,  the  develop- 
ment of  which  has  been  arrested  at  a  certain  period. 

The  mole  {mola  cruenta)  is  more  particularly  characterized 
by  the  persistence  of  an  umbilical  cord,  which,  though 
degenerated,  yet  seems  in  the  majority  of  cases  to  maintain 
relations  between  the  tumour  and  the  uterus.  In  these  moles 
the  distorted  remains  of  a  foetus  may  be  distinguished,  such  as 
skin,  bones,  teeth,  muscles,  and  even  organs  of  special  sense. 
Rainard  and  others  found  fibrous  moles  {mola  racemosa)  in  the 
uterine    cornua   of    the   bitch,   pig,   and   other    multiparous 
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animals,  during  gestation,  and  most  frequently  in  the  last 
dilatation  of  one  horn,  rarely  in  both;  sometimes  they  were 
placed  between  two  of  the  dilatations  which  contained  foetuses. 
They  were  spheroidal  and  soft  or  irregular  in  shape,  and 
muscle-like,  and  consisted  of  white  fibrous  tissue.  Traces  of 
a  placenta  have  been  found  near  them.  These  moles  do  not 
present  any  serious  difficulty  to  parturition. 

Uterine  Cysts  are  pathological  productions  in  which  the 
placental  villi  are  distended  with  fluid,  enlarged,  elliptical, 
transparent,  become  prominent  and  attached  by  a  stalk  to 
the  uterine  wall,  while  their  vessels  are  obliterated  and  dis- 
appear. These  cysts  have  also  been  called  vesicular  moles. 
Hydatid  cysts  have  also  been  mentioned  as  occurring  in  the 
uterus  of  the  domesticated  animals,  but  details  are  wanting. 
They  may  attain  an  immense  size  and  stimulate  the  uterus 
to  contract. 

Occasionally  immense  tumours  develop  in  the  uterus. 
These  must  be  dealt  with  as  they  arise.  They  cause  enlarge- 
ment of  the  uterus,  and  are  diagnosed  by  rectal  and  vaginal 
examination. 

Treatment  consists  in  dilating  the  os  uteri  and  surgically 
removing  the  cyst  or  tumour. 

Hydrops  Uteri,  or  Hyclrometra. — Hydrops  uteri  is  a  collection 
of  fluid  in  the  uterus,  usually  serous  in  character,  sometimes 
glairy  and  mucoid.  Many  instances  of  this  condition  are 
recorded  in  British  and  foreign  veterinary  literature  in  the 
mare  and  cow,  a  few  also  in  the  sheep  and  bitch.  It  may 
result  from  the  breaking  down  of  a  cyst  or  mole  or  injury  to 
the  uterus.  The  injury  is  frequently  confined  to  the  neck  of 
the  uterus,  and  is  inflicted  during  parturition  or  copulation. 
The  OS  becomes  stenosed,  and  prevents  the  discharge  of  the 
normal  glandular  secretions  of  the  uterus. 

As  the  collection  of  fluid  increases,  the  abdomen  gradually 
enlarges,  and  in  the  early  stages  is  difficult  to  differentiate 
from  pregnancy.  It  is  rare  for  this  collection  to  persist  for 
more  than  five  or  six  months  without  being  evacuated  at 
least  once,  often  every  month.  The  fluid  is  sometimes  serous, 
at  others  greyish-coloured,  thick,  foetid,  and  often  as  much 
as  an  ordinary  bucketful  in  amount.  Saint-Cyr  remarks 
that  these  collections  form  usually  after  what  is  regarded  as 
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a  successful  copulation.  The  chief  danger  arises  from  the 
introduction  of  pathogenic  organisms  to  the  uterus.  Eecovery 
has  often  followed  the  evacuation  of  the  fluid ;  in  some  cases 
the  condition  has  become  so  aggravated  as  to  cause  death. 
In  a  few  cases  the  uterine  walls  are  oedematous,  and  may  be 
5  or  6  inches  thick. 

The  diagnosis  is  arrived  at  by  manual  exploration  of  the 
uterus  through  the  rectum  and  vagina,  thus  making  evident 
the  absence  of  a  fcstus  and  distension  of  the  uterus  with  fluid. 
Another  important  feature  to  be  noted  is  the  absence  of  the 
most  characteristic  indications  of  pregnancy,  such  as  enlarge- 
ment of  the  mammary  glands. 

Treatment. — Carefully  dilate  the  os,  evacuate  the  uterine 
contents,  and  wash  out  the  uterus  with  antiseptic  fluids.  Give 
gentle  laxatives  frequently,  and  nourishing  food,  with  tonics 
(arsenic,  nux  vomica).  Where  this  evacuation  cannot  be 
effected  in  the  bitch,  ovaro-hysterectomy  is  indicated. 

Influence  of  Pregnancy  on  Ordinary  Diseases. 

The  influence  of  pregnancy  on  the  course  of  the  ordinary 
diseases  of  animals  has  not  yet  been  well  ascertained,  though 
it  has  long  been  observed  that  such  an  influence  exists,  and 
has  often  been  productive  of  marked  effects.  It  is  believed 
that  the  effete  products  of  the  increased  metabolism  during 
pregnancy  are  not  all  eliminated  as  in  health,  and  the  retained 
"  poisons  "  may  cause,  or  predispose  to,  some  of  the  diseases 
to  which  the  pregnant  animal  is  subject.  These  poisons  are 
carbonic  acid,  urea,  uric  acid,  hippuric  acid,  creatin,  etc. 
Laulanie  and  Chambrelent  have  shown  that  in  woman, 
towards  the  end  of  pregnancy,  the  urine  loses  much  of  its 
toxic  power,  and  they  conclude  that  these  poisons,  which  are 
not  eliminated  by  the  kidneys,  as  in  the  normal  state,  accumu- 
late in  and  saturate  the  system  of  the  pregnant  woman. 

Probably  the  same  condition  occurs  in  animals,  and  may 
bear  some  causal  relation  to  eclampsia,  ante-partum  paralysis, 
or  even  parturient  apoplexy. 

The  mechanical  effects  of  the  foetus,  and  the  immense 
volume  of  the  uterus,  must  also  produce  disturbance  of 
abdominal  and  thoracic  organs.    During  pregnancy  such  affec- 
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tions  as  colic,  tympanites,  enteritis,  pneumonia,  are  frequently 
followed  by  abortion  and  slow  convalescence  or  death  of  the 
animal.  The  foetus  becomes  such  a  drain  upon  the  animal 
that  acute  diseases  are  more  fatal  during  pregnancy,  or  often 
cause  the  death  of  the  fcetus,  and  even  abortion.  That  is 
frequently  noted  in  influenza  of  the  horse,  in  contagious 
bovine  pleuro-pneumonia,  foot  and  mouth  disease  and  cattle 
plague,  and  sheep-pox.  In  foot  and  mouth  disease  abortions 
have  resulted  in  as  many  as  50  per  cent,  of  cases. 

Chronic  diseases  have  in  general  but  little  influence  on 
gestation.  The  symptoms  of  broken -wind  in  mares  are 
much  relieved  during  pregnancy,  but  after  parturition  they 
reappear  with  renewed  vigour.  Painful  and  nervous  diseases 
are  also  more  serious  during  pregnancy.  Osteomalacia  is 
more  common  and  severe  in  pregnant  animals. 

DISEASES  INCIDENTAL  TO  PREGNANCY. 

Pica,  or  Indigestion. — The  appetite  of  pregnant  animals, 
especially  the  cow,  sometimes  becomes  depraved.  They  will 
ingest  foreign  matter,  such  as  plaster  licked  from  the  walls, 
wood  gnawn  from  their  stable  fittings,  earth,  etc. 

When  depending  on  derangement  of  the  digestive  functions, 
this  depraved  appetite  may  be  corrected  by  the  careful  ad- 
ministration of  tonics,  antacids,  and  attention  to  the  quantity 
and  quality  of  the  food.  The  herbivora  should  be  allowed 
common  salt  in  their  food  or  to  lick. 

Constipation  is,  of  course,  due  to  many  causes,  some  of 
which  have  no  relation  to  pregnancy.  It  is  most  common  in 
bitches  insufi&ciently  exercised. 

It  is  best  remedied  by  a  suitable  diet  and  exercise.  Purga- 
tives should  be  avoided.  If  necessary,  laxatives,  such  as 
castor-oil  or  cascara  sagrada,  may  be  given.  Enemata  are 
useful. 

Colic. — Colic  may  appear  in  some  instances,  during  the 
early  months  of  pregnancy  in  the  mare,  the  attacks  being 
generally  slight,  and  occurring  at  intervals.  It  may  be  due 
to  indigestion,  and  only  requires  simple  treatment— friction 
to  the  abdomen,  enemata  of  warm  water,  and  laxative  food, 
such  as  linseed  mashes  and  warm  gruel. 
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CEclema. — (Edema  consists  of  an  infiltration  of  the  connec- 
tive tissue  of  certain  parts  of  the  body  with  lymph.  It  is  seen 
most  commonly  in  the  mare,  occasionally  in  the  cow,  and  is 
most  marked  in  primipara.  It  is  caused  by  defective  heart 
action,  want  of  exercise,  and  pressure  exerted  by  the  foetus  on 
the  vessels  coming  from  the  hind-limb  and  pelvis.  The  period 
at  which  it  is  manifested  depends  much  upon  breed,  con- 
formation, and  individual  temperament.  With  common-bred, 
lymphatic  mares  deprived  of  sufficient  exercise,  it  appears  at  an 
early  period — from  the  eighth  month  of  gestation,  and  some- 
times earlier — particularly  in  winter.  The  oedema  usually 
commences  at  the  inferior  part  of  the  hind-limbs,  gradually 
ascending  to  the  hocks  or  higher;  the  fore-limbs  are  also 
attacked,  though  not  so  markedly,  and  the  swelling  extends  to 
the  lower  surface  of  the  abdomen.  Here  it  commences  as  a 
soft  tumefaction  in  front  of  the  udder ;  this  increases  in  size, 
and  spreads  over  that  gland  as  high  as  the  vulva,  down  the 
inner  surface  of  the  thighs,  and  towards  the  chest,  sternum, 
and  forearms.  It  readily  disappears  or  diminishes  with  exercise, 
and  is  not  serious.  Usually  exercise  or  hand-rubbing  are  all 
that  is  necessary  to  counteract  the  oedema,  and  the  disease  dis- 
appears a  day  or  two  after  birth.  If  it  causes  inconvenience, 
bandages  to  the  limbs,  and  the  use  of  laxatives,  such  as  oil, 
or  small  doses  of  heart  tonics,  are  indicated. 

Hydramnios,  or  Hydrops  Amnii — Dropsy  of  the  Amnion 
and  Allantois. 

Hydramnios  is  an  unusual  accumulation  of  fluid  in  the 
amniotic  as  well  as  the  allantoic  cavities.  Properly  speaking, 
the  term  hydramnios  should  apply  only  to  the  amnion,  but 
in  the  condition  to  which  it  refers  there  may  also  be  an 
increase  of  the  allantoic  fluid.  It  has  been  observed  chiefly 
in  the  cow  and  mare,  but  has  also,  but  rarely,  been  recorded 
iu  the  goat  (Saint-Cyr)  and  in  the  ewe  and  bitch  (Merrick). 
Gierer  observes  that  it  is  most  frequently  met  with  in  poor 
badly-fed  animals,  and  particularly  in  cows  under  improper 
hygiene.  Animals  that  have  already  had  several  young  are 
much  more  frequently  affected  than  primiparse. 

Etiology. — The  etiology  is  not  well  understood,  but  to  it  are 
assigned  several  diverse  causes.     Improper  feeding  has  been 
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noted  in  some  cases.  Williams  observed  the  condition  among 
Shorthorn  cows  impregnated  by  an  American  buffalo.  It  has 
been  supposed  that  obstruction  to  the  foetal  circulation, 
induced  by  torsion  of  the  umbilical  cord,  or  imperfection  in 
the  function  of  heart  or  liver  of  the  foetus,  may  act  in  pro- 
ducing it.  But  it  is  unlikely  that  the  true  cause  will  be 
elucidated  until  the  method  of  formation  of  the  normal 
allantoic  and  amniotic  fluid  is  discovered. 

Symptovis. — It  is  not  until  pregnancy  is  advanced,  the  fifth 
or  sixth  month  in  the  larger  animals,  or  even  later,  that  indica- 
tions of  this  condition  are  evident.  Then  the  abdomen  rapidly 
enlarges,  especially  to  one  side — generally  the  right  in  cows — 
and  in  a  short  time  it  has  acquired  a  greater  volume  than  it 
attains  towards  the  end  of  normal  gestation.  At  this  period 
the  health  is  deranged,  and  colic,  with  or  without  tympanites, 
is  not  infrequent.  General  debility  is  so  marked  that  in  severe 
cases  the  animal  can  scarcely,  if  at  all,  stand  ;  the  appetite 
is  decreased,  rumination  in  many  cases  suspended,  thirst  is 
marked,  defsecation  and  micturition  are  irregular.  (Edematous 
swellings  of  the  limbs  and  abdomen  ensue,  with  dyspnoea, 
which  increases  so  quickly  in  intensity  that  asphyxia  is  often 
imminent.  The  muscular  parietes  of  the  abdomen  have  in 
some  cases  been  ruptured,  and  the  entire  mass  of  the  uterus, 
with  its  contents,  have  formed  a  subcutaneous  hernia.  The 
ordinary  period  of  gestation  may  be  completed,  or  abortion 
may  occur  in  the  later  stages  of  pregnancy.  The  uterine 
contractions,  owing  to  the  overstretched  condition  of  the 
walls,  and  its  distended  and  paralyzed  fibres,  are  weak,  pains 
feeble  and  unsustained,  the  os  does  not  dilate,  and  the  act  of 
parturition  is  consequently  tedious. 

Diagnosis. — The  state  of  the  abdomen  might  lead  to  the 
supposition  that  the  case  is  one  of  tympanites,  ascites,  or 
twin-pregnancy.  Abdominal  percussion  yields  a  dull  sound, 
sometimes  a  splashing  sound.  Eectal  examination  (the  best 
guide  to  a  diagnosis)  reveals  the  immense  size  of  the  uterus, 
which  forms  a  great  globular  mass  in  the  abdominal  cavity, 
and  almost  completely  fills  the  pelvis,  though  nothing  of  a 
fcetus  may  be  detected;  while  vaginal  exploration  discovers 
the  OS  uteri  closed,  and  the  posterior  part  of  the  uterus 
projecting  more  or  less   into  the  vagina.     Pressure  on  this 
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prominent  portion  proves  that  it  contains  fluid,  though 
usually  no  foetus  can  be  felt,  as  it  is  beyond  the  touch, 
and  almost  lost  in  the  small  ocean  of  fluid  surrounding  it. 
In  rare  cases  the  os  is  partially  dilated,  and  the  foetal  mem- 
branes protruding  more  or  less  into  the  vagina;  usually, 
however,  scarcely  one  or  two  fingers  can  be  introduced  into  it. 

Results. — The  occurrence  of  hydrops  amnii  is  nearly  always 
fatal  to  the  foetus.  The  foetus  may  live  up  to  the  time  of 
parturition,  but  in  some  cases  it  is  arrested  in  its  develop- 
ment, and  dies  before  that  time.  It  may  even  be  in  a  state  of 
anasarca. 

The  mother  may  survive  if  assistance  be  prompt  and  early, 
but  in  the  severe  case  the  state  of  the  mother  is  very 
precarious,  and  she  often  dies. 

After  death  the  uterus  is  found  excessively  dilated,  its  walls 
pale  in  texture,  with  ecchymoses  on  its  surface.  The  foetal 
membranes  vary  in  density  and  thickness.  The  fluid  is 
contained  in  alveoli  between  the  amnion  and  allantois,  as 
well  as  in  these  cavities.  The  liquor  is  usually  limpid  and 
transparent,  of  a  pale  citron  colour,  with  a  slightly  sweetish 
taste.     Its  quantity  varies  from  50  to  200  litres. 

Treatment. — Medicinal  treatment  has  always  proved  in- 
efficacious. The  chief  indication  is  to  evacuate  the  fluid 
and  cause  abortion  of  the  foetus.  The  chances  of  success  are 
greater  if  intervention  takes  place  early,  when  the  abdomen 
is  not  excessively  distended,  the  respiration  not  seriously 
affected,  and  debility  not  great. 

The  OS  uteri  should  be  forcibly  and  gradually  dilated  with 
the  hand,  the  foetal  membranes  ruptured,  and  the  fluid 
allowed  to  escape.  The  uterus  retracts,  and  the  foetus  and 
membranes  are  sometimes  expelled.  Should  this  expulsion 
not  take  place  soon,  they  must  be  removed  by  traction  in  the 
ordinary  way.  The  foetal  membranes  are  difficult  to  remove 
in  the  cow,  as,  owing  to  the  excessive  dilatation  of  the  uterus, 
they  cover  a  large  area,  and  are  often  thick  and  gelatinous. 
In  urgent  cases,  where  it  is  found  almost  impossible  to  dilate  the 
OS  uteri,  as  a  temporary  measure  for  relief  of  the  symptoms  it 
is  recommended  to  puncture  the  uterus  through  the  abdominal 
floor  a  little  to  the  right  of  the  linea  alba,  just  behind  the 
umbilicus,  with  a  trocar  and  cannula,  and  remove  the  fluids. 
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Afterwards  the  patient  should  be  made  comfortable,  given  a 
good  nourishing  diet,  and  a  course  of  tonics  and  stimulants, 
such  as  strychnine,  nux  vomica,  ammonia  compounds,' 
caffeine,  etc. 

Paraplegia— Ante-Partum  Paralysis. 

This  condition  is  commonly  met  with  in  the  cow,  has  been 
witnessed  in  the  sheep  and  goat,  but  is  very  rare  in  the 
mare.  Generally  it  appears  six,  eight,  ten,  or  twenty  days, 
rarely  a  month  or  two,  previous  to  parturition,  and  attacks 
animals  in  the  most  diverse  hygienic  conditions — those  which 
are  well  fed  and  tended  as  well  as  those  which  receive  the 
opposite  treatment.  It  is  not  rare  to  observe  in  a  cowshed 
two  or  three  cases  occurring  a  short  distance  from  each  other, 
and  even  in  a  locality  we  may,  in  certain  years,  meet  with  a 
number  of  cases ;  then  several  consecutive  years  may  elapse 
without  any  being  noted,  though  it  would  be  a  manife&t 
exaggeration  to  say  that  it  was  either  an  epizootic  or  enzootic 
malady.    It  must  not  be  confounded  with  parturient  apoplexy. 

The  Cause  is  somewhat  obscure.  Probably  it  is  due  to 
compression,  or  rather  straining,  of  the  nerves  and  vessels 
of  the  posterior  extremities  by  the  heavy  uterus.  Debility 
from  insufficiency  or  poor  quality  of  food  may  induce  this 
condittOB  in  some  instances.  Getting  jammed  when  lying 
down,  as  well  as  slipping  or  falling  down  and  injuring  bones 
or  muscles,  and  osteomalacia,  will  certainly  cause  paraplegia, 
but  the  large  proportion  of  cases  of  ante-partum  paralysis 
appear  without  such  a  history.  In  five  or  six  cases  on  post- 
mortem inspection,  infiltration  and  discoloration  of  the 
dorso-lumbar  and  gluteal  muscles,  a  large  quantity  of  serous 
fluid  in  the  spinal  canal,  and  injection  of  the  spinal  meninges, 
have  been  recorded.  From  the  rapidity  with  which  recovery 
generally  takes  place,  it  is  obvious  that  the  lesions  cannot  be 
serious  in  many  cases. 

Symptoms. — The  paralysis  of  gestation  generally  appears 
suddenly  and  without  any  premonitory  symptoms,  manifest- 
ing itself  with  the  same  intensity  at  the  outset  as  at  a  later 
period,  though  in  rare  cases  the  animal  shows  a  weakness 
and  unsteadiness  of  the  posterior  part  of  the  body  and  hind- 
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limbs  for  a  short  time  before  it  drops,  and  the  end  of  the  tail 
is  said  to  be  remarkably  flaccid.     When  paralysis  has  really 
set  in,  the  cow  is  forced  to  lie,  but  it  does  not  appear  to 
suffer ;    the  position  is  natural,  the  head    carried  as  usual, 
the  eye  bright  and  clear,  the  muzzle  damp  and  cool,  and 
rumination  in  the  majority  of  instances  is  not  suspended.    The 
pulse,  respirations,  and  appetite,  are  not  altered,  and  sensation 
does  not  seem  to  be  impaired,  even  in  the  hind-limbs.     Con- 
stipation is  frequently  present.     It  is  only  when  the  animal 
attempts  to  rise  that  its  condition  is  evident.     The  fore-limbs 
and  neck  can  be  moved  to  accomplish  this,  but  the  hinder 
extremities  are  powerless,  or  can  only  be  raised  to  a  slight 
extent,  though  with  help  the  patient  may  be  lifted  up,  and 
can  then   stand,  but  unsteadily.      In  attempting  to  form  a 
correct  diagnosis  of  a   case,  one  must   eliminate   fractures, 
contusions,  luxations,  etc.     One  must  roll  the  animal  over 
and    inspect    all    parts,    including    the   pelvis    by    a    rectal 
exploration.     Ordinarily  the  paralysis  persists  until  parturi- 
tion, when  it  disappears.     In  some  cases  the  animal  is  able 
to  rise  only  on  the  second  or   third  day  after   parturition. 
Occasionally  the  paralysis  persists   for  a  longer   time   after 
calving,  and   either  causes   death  or  necessitates  slaughter. 
The  nearer  to  parturition  the  disease  appears,  the  better  the 
prognosis.     When  the  paresis  appears  as  early  as  the  seventh 
or  eighth  month,  the  prospect  of  recovery  is  not  favourable. 
If  the  animal  is  old  or  debilitated,  there  is   less  hope  for 
recovery.     When  it  can  move  the  hind-limbs  after  a  day  or 
two,  and  change   its   position  from   one  side   to  another,  a 
favourable  issue  may  be  predicted. 

Treatment. — The  animal  must  be  provided  with  a  comfort- 
able bed  to  prevent  bedsores,  and  the  floor  must  be  horizontal. 
The  cow,  if  she  does  not  do  so  herself,  must  be  turned  over 
twice  or  three  times  daily.  If  possible,  the  animal  should 
be  raised  occasionally  to  get  rid  of  loss  of  muscular  power. 
Constipation  should  be  prevented  or  relieved  by  the  action  of 
laxatives  and  laxative  diet,  green  food,  mashes,  etc.  If  general 
debility  is  noted,  then  highly  nutritious  food  and  tonics  should 
be  given.  Nerve  stimulants,  such  as  strychnine  or  nux  vomica, 
stimulating  applications  to  the  spine,  and  frequent  massage  of 
the  limbs,  are   indicated,  if   the  cow  does   not   rise   shortly 
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after  parturition.  Should  paralysis  persist,  and  the  time  for 
parturition  be  some  months  distant,  abortion  should  be 
induced.  Under  aseptic  conditions,  the  os  uteri  should  be 
gradually  dilated,  the  foetal  membranes  ruptured,  and  the 
foetus  removed.  This  may  be  effected  in  a  few  hours./  If 
necessary,  the  foetal  membranes  may  be  removed  by  hand 
in  eighteen  to  twenty-four  hours  afterwards. 

Cramp,  a  tonic,  involuntary,  and  extremely  painful  con- 
traction of  one  or  more  voluntary  muscles,  is  sometimes 
observed  in  the  mare  and  cow  during  the  second  half  of 
gestation,  the  muscles  of  the  thigh,  and  chiefly  the  principal 
extensor  of  the  metatarsus,  being  almost  exclusively  involved. 
It  is  of  little  importance,  and  can  be  relieved  by  walking  the 
animal  for  a  few  paces  or  by  smart  friction.  It  disappears 
altogether  after  parturition. 

Eclampsia,  hysteria,  parturient  apoplexy,  and  mammitis,  have 
also  been  recorded  occasionally  in  animals  before  parturition. 
Their  symptoms  and  treatment  do  not  differ  from  the  ordinary 
type  of  such  affections. 

Amaurosis  has  been  recorded  in  two  pregnant  mares  by 
Riss.  The  animals  recovered  their  power  of  vision  shortly 
after  parturition. 

A  Cough  is  sometimes  noted  in  pregnant  animals,  but  dis- 
appears after  parturition.  It  is  thought  to  be  due  to  pressure 
by  the  enlarged  uterus  on  the  diaphragm. 

Albuminuria  is  given  by  Zundel  as  one  of  the  complications 
or  accompaniments  of  gestation  in  animals,  though  he  does 
jjot  look  upon  it  as  a  pathological  condition. 


ACCIDENTS  OF  PREGNANCY. 

Ante-Partum  Prolapsus  of  the  Vagina. 

Prolapsus  vaginae,  or  inversio  vaginae,  has  been  observed 
during  pregnancy  most  frequently  in  the  cow  and  sheep, 
rarely  in  the  mare  and  bitch.  It  consists  in  the  protrusion, 
or  pushing  backwards,  of  the  vagina  by  the  uterus  and  its 
contents,  the  tumour  it  forms  appearing  between  (inversio 
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vaginae  incompleta),  or  external  to  (inversio  vaginae  completa), 
the  labia  of  the  vulva. 

This  accident  may  occur  in  well-shaped  cows  whose  tissues, 
and  especially  those  of  the  genital  organs,  are  soft  and  relaxed 
— animals  of  a  lymphatic  temperament,  good  milkers,  with 

wide  pelvis,  and  which  are  fed  on  an  abundance  of  bulky, 
but  innutritious,  food.  Keeping  such  cows  on  a  floor  sloping 
too  much  to  the  rear,  as  well  as  falls,  injuries  of  different  ■ 
kinds,  distension  of  the  rumen,  fatigue,  etc.,  are  all  likely  to- 
lead  to  this  accident  in  those  animals,  when  pregnant. 
Probably  an  infection  of  the  vaginal  mucous  membrane  takes, 
place,  which  causes  irritation  and  consequent  straining  and 
prolapse.  The  condition  is  observed,  though  very  rarely,  in 
primiparse,  and  occurs  most  frequently  after  the  third  or 
fourth  gestation.  It  occurs  oftenest  at  the  end  of  the  seventh 
or  eighth  month  of  pregnancy,  but  has  been  met  with  as  early 
as  the  fifth  month,  and  as  late  as  twenty  or  fifteen  days  before 
delivery. 

Symptoms. — At  the  vulva  there  appears  a  circular,  bright 
red,  sausage-like  tumour,  depressed  in  the  centre,  and  of  a 
variable  but  gradually  increasing  size  as  gestation  advances^ 
or  the  exciting  causes  remain  in  operation — from  the  volume 
of  a  fist  to  that  of  the  head  of  a  man,  or  even  larger.  At 
first  it  is  only  visible  when  the  animal  is  lying,  and  disappears- 
when  it  gets  up ;  but  when  of  considerable  volume  it  never 
entirely  vanishes  in  the  latter  attitude,  and  even  when  the 
prolapse  is  reduced  by  the  hand  the  vulva  remains  larger 
than  usual. 

If  it  persists  for  some  time,  in  certain  cases  inflammatiott 
and  infiltration  take  place,  when  a  large  and  somewhat, 
dense  tumour  projects  permanently  outside  the  vulva,  the 
circumference  of  the  latter  constricting  it  and ,  rendering, 
matters  worse.  The  colour  now  becomes  a  darker  red,  and 
even  dark  brown ;  the  tumour  may  be  abraded  on  the  surface^ 
from  the  rubbing  of  the  tail  and  contact  with  the  faces  and 
urine,  while  at  its  upper  part  can  be  seen  the  neck  of  the 
uterus.  The  animal  does  not  seem  to  be  incommoded,  unless- 
it  be  of  an  irritable  disposition,  when  straining  may  take 
place ;  and  this  increasing  in  intensity,  the  cervix,  and  even 
a  portion  of  the  body  of  the  uterus,  will  follow  the  everted. 
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Yagina,  and  a  spontaneous  reduction  can  no  longer  take  place, 
while  manipulation  increases  the  straining.  This  is,  in 
reality,  now  a  case  of  prolapsus  uteri,  and  an  examination 
of  the  voluminous  mass  may  lead  to  the  detection  of  some 
portion  of  the  fcetus  in  its  midst.  Displacement  of  the 
bladder  may  ensue,  and  when  this  is  distended  with  urine 
it  will  render  reduction  more  difficult. 

Sheep,  when  heavy  in  lamb,  frequently  evert  a  double  fold 
of  the  vaginal  mucous  membrane.  This  happens  when  they 
are  in  a  recumbent  position,  and  it  is  in  some  animals  of  such 
frequent  occurrence  as  to  cause  excoriation  and  ulceration. 

In  the  majority  of  cases  this  prolapse  does  not  appear  to 
cause  the  slightest  inconvenience  to  the  animal,  and  offers  no 
obstacle  to  parturition ;  indeed,  it  has  been  noted  that  such 
cows  calve  more  easily  than  others.  Neither  does  it  predispose 
to  chronic  eversion  of  the  vagina.  After  calving,  the  prolapse 
disappears  spontaneously. 

Treatment. — Where  treatment  is  necessary,  the  floor  of  the 
stall  must  be  levelled  or  raised  a  little  behind  by  means  of 
litter.  The  diet  must  be  laxative,  and  not  too  bulky,  to  avoid 
straining.  When  heavy  feeding  is  suspected  as  the  cause,  a 
purgative  should  be  administered  to  unload  the  alimentary 
canal.      That  may  be  all  that  is  necessary  to  do  in  mild  cases. 

In  serious  cases,  when  the  tumour  is  large  and  the  cow 
strains,  and  spontaneous  reduction  does  not  occur  in  the 
standing  position,  the  mass  must  be  returned.  This  is  readily 
enough  accomplished,  but  it  sometimes  happens  that  reduction 
does  not  prevent  a  continuation  of  the  straining,  and  the 
everted  vagina  again  appears. 

The  vagina  must  be  maintained  in  position,  and  the  strain- 
ing, which  is  due  to  irritation  or  infection  or  pain,  must  be 
overcome. 

The  prolapsed  organ  must  first  be  cleansed  well  with  tepid 
water  or  a  non-irritant  antiseptic  lotion,  such  as  1  per  cent, 
lysol.  If  the  organ  is  painful  and  irritable,  cocaine  or  other 
local  anffisthetic  should  be  applied,  and  a  little  adrenalin 
added  to  relieve  the  congestion.  De  Bruin  recommends  a 
warm  2  per  cent,  alum  solution.  It  may  be  necessary  also  to 
remove  the  urine  by  catheter. 

During  the  process  of  reduction  the  animal  should  be  kept 
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in  the  standing  position,  preferably  with  the  hind-limbs 
higher  than  the  fore.  The  hind- limbs  of  the  smaller  patients 
should  be  lifted  up  with  the  hands,  and  then  the  prolapse 
may  be  reduced  spontaneously  or  with  slight  pressure.  In 
the  cow,  gentle  and  careful  pressure  with  the  palm  of  the 
hands  should  be  brought  to  bear  on  the  tumour  until  it  has 
retreated  within  the  vulva.  Then  the  hand  should  be  intro- 
duced into  the  vagina  to  smooth  out  this  tube  into  its  natural 
position.  To  prevent  straining  during  the  process,  the  loins 
should  be  pressed  in  a  forcible  manner  by  means  of  the  hand 
of  an  assistant,  or  a  stick  placed  transversely,  a  man  at  each 
end.  Suppositories  of  lard  or  vaselin,  containing  such  agents 
as  iodoform,  tannin,  or  other  local  anaesthetics  and  antiseptics, 
may  then  be  introduced  to  relieve  the  irritation  and  infection 
of  the  vaginal  mucous  membrane,  and  thus  prevent  straining. 
The  fats  or  oily  dressings  applied  to  the  vagina  keep  the 
mucous  membrane  soft. 

If  the  patient  continues  to  strain  after  reduction  of  the 
prolapse,  a  sedative,  such  as  chloral  hydrate,  opium,  etc., 
should  be  administered,  and  attempts  made  to  prevent  the 
reappearance  of  the  prolapse.  A  girth  or  surcingle  tied  tightly 
round  the  back  reduces  straining.  A  well-adjusted  truss  such 
as  described  later  for  prolapse  of  the  uterus  is  very  useful, 
but  can  only  be  applied  for  a  short  time. 

Sutures  of  copper  wire,  or  tape,  inserted  through  the  lips 
of  the  vulva  or  the  skin  at  the  side  of  the  tuber  ischii  across 
the  vulval  openings,  have  proved  very  efficacious.  The  chief 
danger  arising  from  these  sutures  is  that  they  may  be  torn 
out  by  the  straining  of  the  animal,  and  the  prolapse  recur. 
The  tape  or  wire  must  be  strong  and  thick,  and  if  passed 
through  the  walls  of  the  vulva  must  be  inserted  1^  to 
2|  inches  from  the  lips.  Two  or  three  sutures  are  sufficient. 
Pieces  of  india-rubber  tubing  inserted  by  means  of  a  seton 
needle  make  excellent  sutures  for  the  purpose,  and  may  remain 
in  position  for  months  without  tearing  (Van  Leeuwen).  A 
West's  clamp  is  very  serviceable,  but  it  is  difficult  to  obtain 
a  good  grip  of  the  lips  of  the  vulva,  and  the  clamp  is  frequently 
rubbed  or  forced  off.  With  sheep,  it  is  a  common  custom  to 
prevent  a  recurrence  of  the  prolapse  by  tying  the  wool  across 
the  vulva  or  applying  a  small  West's  clamp. 
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Where  the  prolapse  is  very  severe,  and  it  is  found  almost 
impossible  to  abolish  it  altogether,  artificial  delivery  should  be 
eifected  without  delay.  More  especially  is  this  to  be  adopted 
when  pregnancy  has  reached  the  '260th  day  in  the  cow,  and 
the  calf  is  alive.  Perforation  of  the  membranes  may  be 
effected  by  the  fingers  after  they  have  dilated  the  os.  There 
is  no  difficulty  in  parturition  as  a  rule,  but  care  is  necessary 
for  some  days  afterwards  to  prevent  inversion  of  the  vagina 
or  uterus. 

Hernia  of  the  Uterus  (Hysterocele). 

Hernia  of  the  uterus  is  not  uncommon  in  the  domesticated 
animals.  In  the  bitch  the  organ  is  often  displaced  before 
conception,  and  the  foetus  is  developed  in  the  hernia ;  but  with 
the  larger  creatures  the  empty  uterus  is  too  far  removed  from 
the  abdominal  parietes  to  escape  from  the  cavity,  and  it  is 
only  when  its  volume  is  increased,  as  gestation  advances,  that 
it  may  form  a  hernia,  should  there  exist  an  accidental  opening 
in  the  muscles  which  enclose  the  abdomen. 

In  the  bitch  the  hernia  may  be  inguinal ;  in  the  other 
animals  it  is  always  accidental  and  ventral,  and  usually 
towards  the  inferior  part  of  the  abdomen  on  the  right  or  left 
side,  or  in  the  pubic  region.  Its  ordinary  cause  when 
accidental  is  the  natural  or  spontaneous  relaxation  of  the 
abdominal  aponeuroses,  or  traumatism,  as  contusions  or 
strains,  the  viscus  being  generally  only  covered  by  the  skin. 
It  is  rare  in  young  animals. 

In  the  cow,  it  is  not  at  all  unusual  to  observe  the  hernial 
tumour  in  front  of  the  pubis,  towards  the  attachment  of  the 
rectus  muscle,  and  near  the  udder ;  here  it  may  be  of  great 
size,  extending  as  low  as  the  hocks,  pushing  the  mammary 
gland  to  one  side,  reaching  as  far  forwards  as  the  asternal 
ribs,  and  containing,  in  addition,  other  of  the  abdominal 
viscera  than  the  uterus  and  its  contents.  The  tumour 
impedes  movement,  the  hind-limbs  are  kept  widely  separated, 
and  the  animal  is  much  inconvenienced. 

With  the  bitch,  hysterocele  has  been  noted  in  two  regions  : 
above  the  mammae,  where  it  may  be  mistaken  for  a  neoplasm ; 
and  in  one  of  the  labia  of  the  vulva,  beneath  the  skin.  In 
the  larger  animals,  the  fcetus  may  sometimes  be  felt  in  the 
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hernia,  and  its  movements  may  be  noticed,  though,  owing  to 
its  being  so  low,  it  cannot  be  reached  from  the  rectum. 

Very  -often,  excepting  the  inconvenience  to  the  female, 
hysteroeele  does  not  interfere  with  gestation  nor  give  rise 
to  any  serious  symptoms ;  though,  in  some  instances,  it  may 
render  parturition  laborious  and  protracted,  if  not  impossible. 
In  other  cases  this  act  may  be  accomplished  without  difficulty 
or  extraneous  aid.  Cows  which  have  been  ruptured  from  the 
pubis  to  the  ribs  have  calved  easily  enough,  and  Leconte 
alludes  to  a  mare,  with  a  very  extensive  uterine  hernia  which 
brought  forth  four  living  foals  in  succession.  Nevertheless,  it 
is  somewhat  of  a  risk  to  attempt  to  breed  from  such  animals. 
When  treating  of  difficult  parturition,  we  shall  have  occasion 
to  return  to  this  subject.  In  order  to  obviate  serious  con- 
sequences, the  hernia  should  be  supported  by  a  wide  bandage 
until  the  uterine  contents  are  expelled.  Should  circumstances 
render  it  necessary,  abortion  may  be  artificially  produced  or 
hysterotomy  performed. 

Ante-Partum  Rupture  of  the  Uterus. 

Rupture  of  the  uterus  may  happen  before  and  during 
parturition,  or  in  attempts  to  reduce  the  organ  when  inversion 
has  occurred  during  that  act.  The  accident  has  been  observed 
in  the  cow,  sheep,  goat,  and  bitch ;  it  is  not  very  common 
before  gestation  has  terminated,  and  the  symptoms  by  which 
it  can  be  diagnosed  are  not  very  reliable.  Spontaneous 
rupture  of  the  uterus  usually  occurs  at  the  anterior  part  of 
the  organ,  between  the  two  cornua,  or  even  in  the  cornua 
themselves,  the  direction  of  the  rupture  generally  depending 
on  the  direction  of  the  muscular  fibres,  being  sometimes 
diagonal,  at  other  times  transverse,  and  more  rarely  longi- 
tudinal. The  size  of  the  rupture  also  varies  considerably, 
and  the  lips  of  the  wound  are  either  thin  and  ragged  or 
swollen  and  inflamed.  The  blood  effused  into  the  abdominal 
cavity  may  be  in  large  quantity  or  scarcely  noticeable.  The 
condition  of  the  uterus  varies  with  the  cause  of  the  rupture. 
In  slight  cases  the  rupture  involves  only  the  mucous  and 
muscular  coats,  and  the  peritoneum  is  intact,  whereas  in 
severe  cases  the  cavity  of  the  uterus  communicates  freely  with 
jhat  of  the  abdomen. 
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Saint-Cyr  refers  to  a  rare  condition  called  semimobile 
uterus.  Here  the  uterus  has  been  divided  completely  across, 
either  at  the  body  or  cornua,  and  remains  floating  in  the 
abdominal  cavity,  being  only  suspended  by  the  broad  hga- 
ments.  The  foetus  and  its  membranes  do  not  escape,  the 
wound  cicatrizes,  and  the  organ  appears  as  a  large  cystoid 
tumour.  Pour  instances  of  this  kind  are  recorded  by  Ercolani, 
of  Bologna  University — two  in  a  cow,  one  in  a  sheep,  and  one 
in  a  guinea-pig. 

Causes. — Thinning  of  the  uterine  walls,  hydramnios,  and 
distension  by  the  gas  evolved  from  a  putrefying  foetus,  con- 
tusions of  different  kinds  to  the  exterior  of  the  abdomen,  and 
energetic  contractions  of  the  muscular  coat  of  the  uterus,  may 
all  give  rise  to  this  accident. 

Symptoms. — The  symptoms  of  rupture  of  the  uterus  are 
not  well  defined. 

If  the  accident  is  due  to  external  violence,  the  signs  will  be 
in  accordance  with  its  severity.  After  showing  symptoms 
of  colic  for  a  short  time,  the  animal  appears  to  be  well 
until  parturition,  when,  after  manifesting  signs  of  that  act, 
the  straining  disappears,  and,  if  infection  result,  peritonitis 
sets  in.  Examination  of  the  abdomen  will  detect  the  presence 
of  fluid  in  its  lower  third,  while  vaginal  exploration  may 
reveal  an  empty  uterus,  or  only  a  portion  of  the  foetus  in  it ; 
the  rupture  itself  may  be  discovered.  If  the  rupture  has  only 
ensued  when  parturition  is  advanced,  the  foetus  may  be 
expelled  in  the  usual  way,  and  the  symptoms  only  recognized 
when  the  birth  has  been  accomplished.  If  it  results  during 
torsion  of  the  uterus,  the  hand  cannot  explore  the  cavity  ;  the 
vaginal  walls  become  relaxed,  but  the  diagnosis  may  be  made 
by  rectal  examination.  Later  every  indication  of  pregnancy 
disappears,  except  the  enlarged  abdomen,  on  the  floor  of 
which  the  foetus  lies,  and  its  fate  is  similar  to  that  described 
for  extra-uterine  pregnancy.  If  hemorrhage  is  profuse, 
symptoms  attributable  to  internal  haemorrhage  may  be  noted, 
and  the  animal  dies. 

Treatment. — But  little  can  be  said  as  to  this.  The  animal 
dies  often  without  a  definite  diagnosis  being  made.  If 
pregnancy  is  complete  and  the  foetus  alive,  hysterectomy  or 
hysterotomy  may  be  adopted  to  save  the  foetus  in  the  larger 
animals,  and  both  foetus  and  mother  in  the  smaller  animals. 


138  A    TEXT-BOOK    OF    VETERINARY    OBSTETRICS 


Metrorrhag^ia — Haemorrhage  from  the  ITterus. 

Accidental  hsmorrhage  from  the  uterus  during  pregnancy- 
is  somewhat  rare  in  animals.  Cases  have  been  recorded — in 
the  cow,  by  Carsten  Harms,  Egli,  Anacker  ;  in  the  mare,  by 
Zundel,  Schmidt,  Macgillivray,  Kotelmann,  Vogel ;  and  in  the 
cat,  by  Violet. 

In  the  majority  of  cases  it  is  occasioned  by  a  spontaneous 
separation — more  or  less  extensive — of  the  placental  capillaries 
from  the  uterine  surface.  Sometimes  there  is  a  history  of  an 
accident.  Zundel  has  seen  it  occur  in  an  animal  which 
showed  signs  of  oestrum  while  pregnant. 

Symptoms  consist  in  a  discharge  of  blood  from  the  vagina, 
particularly  during  micturition.  In  some  cases  the  blood 
remains  in  the  uterus,  and  may  amount  to  4  gallons  in  the 
large  animals.  In  severe  cases  symptoms  of  internal  haemor- 
rhage appear — pallid  mucous  membranes,  running-down  pulse, 
cold  extremities,  gradually  increasing  weakness — and  the 
animal  dies  in  a  short  time.  Less  acute  cases  result  in  the 
death  of  the  foetus.  In  some  instances  the  haemorrhage  is 
slight  and  soon  ceases,  and  the  foetus  is  born  alive  and 
healthy. 

Treatment. — When  there  is  no  escape  of  blood  externally, 
the  diagnosis  of  this  accident  is  most  difficult ;  but  when 
haemorrhage  is  apparent,  the  animal  must  be  kept  quiet,  ice- 
bags  be  applied  to  the  loins,  and  internally  haemostatics,  such 
as  ergot  or  hydrastis  canadensis  administered.  If  that  is  not 
successful,  artificial  delivery  should  be  attempted,  and  the 
same  treatment  adopted  as  for  post  -  partum  haemorrhage 
(which  see). 

Abnormal  Retention  of  the  Foetus. 

Cases  of  abnormal  retention  of  the  foetus  have  been 
observed  in  all  the  domesticated  animals,  but  most  commonly 
in  the  cow.  Saint-Cyr  records  thirty-five  instances  in  the 
cow,  seven  in  the  ewe,  five  in  the  mare,  and  only  one  in  the 
bitch.  The  length  of  time  during  which  a  foetus  may  be 
retained  beyond  the  normal  period  varies  from  a  few  months 
to  five  years. 
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The  Causes  assigned  for  this  condition  are  those  which 
prevent  normal  parturition— a  diminution  or  loss  of  contrac- 
tile power  in  the  uterus  itself  to  expel  its  contents,  and  the 
absence  of  assistance  when  attempts  are  made ;  adhesions  of 
an  unusual  character  between  the  uterus  and  the  placenta ; 
malposition  of  the  foetus  ;  deformed  pelvis  ;  fibrous  induration 
or  spasmodic  contraction  of  the  cervix  uteri ;  torsion  of  the 
uterus,  or  adhesion  of  its  ligaments. 

Symptoms  and  Termination.— The  symptoms  at  first  are,  of 
course,  those  of  pregnancy  until  the  period  of  normal  par- 
turition.    At  this  latter  period  or  earlier  there  are  nearly  all 
the  signs  of  parturition,  but  the  os  remains  closed  and  no 
foetus  appears.     These  signs  may  be  only  slightly  marked,  or 
may  continue  for  a  day  or  two.     Then  they  disappear,  and,  if 
in  a  cow,  the  secretion  of  milk  goes  on  as  before.     If  the 
foetal  membranes  are  not  ruptured,  the  health  may  never  be 
impaired,  and  the  retained  foetus  not  suspected  until,  if  a  cow 
or  a  sheep,  the  animal  is  slaughtered  for  food,  and  a  post- 
mortem examination  made.     Exceptionally  only  does  oestrum 
appear,  as  Eossignol  describes  in  a  cow  with  a  foetus  retained 
for  twenty-seven  months.     The  animal  remains  sterile.     The 
foetus  may  live  for  a  certain  time  after  the  normal  period 
provided   the  foetal  membranes   are   not  ruptured,    and   even 
increase  in  size.     Cases  of  the  kind  have  been  noted  up  to 
300  days  in  the  cow,  and  in  two   cases   365    days.      Most 
commonly  the  foetus  dies  at  or  near  the  time  of  first  symptoms 
of  parturition.     Then,  if   the   os   uteri  remains   closed,  the 
foetus  does  not  putrefy ;  it  becomes  mummified.     Its  fluids 
and  the  allantoic  and  amniotic  fluids  are  absorbed,  the  skin 
becomes  dry  and   hard,  even   wrinkled,  -and  the   flesh   and 
organs  are  pale  and  bloodless,   and  emit  a  kind   of   rancid 
odour.     When  the  retention  has  continued  for  a  long  time, 
all  the  soft  textures  of   the   foetus   disappear,   and   nothing 
remains  but  the  bones  ;  in  other  instances  lime  salt  becomes 
deposited  in  the  soft  tissues,  and  a  lithopsedion  is  formed. 

In  some  animals  the  signs  of  parturition  are  again  manifested, 
and  delivery  is  effected  usually  only  when  assistance  is  given. 
Sometimes,  if  delivery  is  not  brought  about,  after  fruitless 
straining  the  animal  continues  unwell,  has  little  or  no  appe- 
tite, becomes  debilitated,  falls  into  a  state  of  marasmus,  and 


140  A    TEXT-BOOK    OF    VETERINARY    OBSTETRICS 

dies  after  a  more  or  less  prolonged  state  of  misery.  When, 
at  the  usual  time  of  parturition,  the  straining  of  the  animal 
has  ruptured  the  foetal  membranes,  and  the  liquor  amnii 
escapes,  the  case  is  in  nearly  every  instance  serious.  The 
fcetus  soon  perishes,  becomes  infected,  begins  to  putrefy,  and 
in  a  short  time  the  decomposing  mass  causes  inflammation 
of  the  uterus  (metritis).  Horribly  fcstid  discharges  are  passed 
per  raginam,  containing  pus,  decomposing  tissues,  even  the 
bones  of  the  fcetus.  There  is  frequent  and  severe  straining, 
the  animal  rapidly  loses  condition,  is  fevered,  and  succumbs 
more  or  less  rapidly  to  the  metritis  and  septic  infection. 
Not  uncommonly  the  disease  lasts  for  some  time,  and  emacia- 
tion becomes  extreme  before  death  ensues.  Occasionally  with 
the  cow  a  vaginal  discharge  results  from  the  presence  of  a 
putrefying  fcetus,  without  any  other  serious  symptom,  for  a 
long  time.  Figuier  removed  the  entire  skeleton  of  a  foetus 
which  had  been  retained  for  more  than  five  years,  and  the  cow 
recovered.  Similar  cases  in  which  the  retention  lasted  from 
three  months  to  two  years  have  been  described  by  Thierry, 
Gervy,  and  in  the  Veterinarian.  In  the  mare,  however,  death 
is  the  usual  termination  of  this  accident.  In  this  animal 
retention  has  lasted  up  to  seventeen  and  twenty-two  months 
(Hamon  and  Hammond). 

Olver  describes  a  case  in  a  mare  which  was  served  on  June  21, 1908, 
and  was  delivered  of  the  remains  of  a  dead  foetus  on  December  31, 1910. 

At  a  post-mortem  examination  of  a  retained  putrefying 
foetus,  the  uterus  shows  evidence  of  a  chronic  metritis ;  its 
walls  may  contain  abscesses,  or  it  has  become  adherent  to 
other  organs — e.g.,  the  intestines — or  to  the  abdominal  wall, 
with  which  it  has  established  fistulous  communication,  and 
through  which,  portions  of  the  foetus  may  be  passed.  The 
foetus  is  more  or  less  disorganized,  the  bones  alone  may  be 
identified,  and  the  soft  tissaes  have  been  converted  into  a 
grey  or  greyish-red  stinking  fluid. 

Treatment. — When  the  fcetus  undergoes  mummification,  the 
condition  is  often  not  suspected  during  life.  If  symptoms  of 
parturition  appear  early  in  pregnancy,  then  it  should  be 
treated  as  if  to  prevent  abortion,  by  keeping  the  animal  quiet 
and  administering  such  drugs  as  opium  or  chloral  hydrate  to 


ABORTION  141 

act  aa  sedatives  and  prevent  straining.  The  mummified  foetus 
is  occasionally  discovered  on  a  rectal  examination  made  to 
ascertain  the  cause  of  sterility;  then  it  should  be  extracted 
after  dilatation  of  the  os  uteri  by  hand. 

Where  serious  symptoms  appear,  artificial  delivery  of  the 
foetus  is  imperative.  Especially  is  this  the  case  when  the 
foetal  membranes  have  ruptured  and  the  foetus  is  undergoing 
putrefaction.  The  method  to  be  adopted  will  depend  on  the 
causes  of  the  retention,  to  be  referred  to  later.  The  os  must 
be  carefully  dilated,  a  twist  of  the  uterus  set  right  if  present, 
and  the  foetus  removed  by  hand.  Embryotomy  may  be  neces- 
sary where  there  is  a  malpresentation  or  the  foetus  too  large 
or  emphysematous.  After  removal  of  the  foetus,  the  uterus 
must  be  washed  out  with  sterile  water  or  mild  antiseptic  fluid, 
such  as  potassium  permanganate  (1  in  1,000),  and  all  the  dis- 
charges and  fluids  siphoned  off.  General  treatment  may  also 
be  required. 

ABORTION. 

Abortion  consists  in  the  expulsion  of  the  embryo  or  the 
foetus  at  a  stage  when  this  has  not  attained  sufficient  develop- 
ment to  live  external  to  its  parent.  The  young  creature  is 
either  dead  when  expelled  from  the  uterus,  or  dies  immedi- 
ately afterwards.  When  the  foetus  is  expelled  before  the 
ordinary  period  of  parturition,  yet  with  all  its  organs  suffi- 
ciently perfected  to  enable  it  to  exist  for  at  least  some  time 
in  the  external  world,  this  is  designated  premature  birth. 
Then  the  foetus  may  be  weakly  and  immature,  and  succumb 
after  a  variable  period,  or  it  may  continue  to  live  and  thrive. 
In  practice  there  is  no  accurately  defined  limit  between 
abortion  and  premature  birth,  especially  when  the  latter  has 
been  brought  about  by  some  of  the  causes  which  produce  the 
former. 

Abortion  may  be  said  to  take  place  in  solipeds  when  the  foetus 
is  expelled  at  least  forty  days  before  the  normal  period  ;  in  the 
bovine  species,  thirty-five  days ;  in  the  sheep  and  goat,  twenty 
days;  in  the  pig,  fifteen  days;  and  in  the  bitch  and  cat, 
seven  days.  According  to  Saint-Cyr,  abortion  is  the  expulsion 
of  the  foetus  before  the  300th  day  of  gestation  in  the  mare. 


142  A    TEXT-BOOK    OF    VETBEINARY    OBSTETRICS 

before  the  200th  in  the  cow,  before  the  140th  in  the  ewe,  and 
before  the  100th  in  the  sow. 

The  frequency  of  this  accident  is  greatest  in  the  cow.  It  is 
also  common  in  the  mare,  and  not  at  all  rare  in  the  sheep 
and  goat.  The  bitch  and  cat  rarely  abort,  even  after  serious 
injuries,  and  the  sow  retains  its  foetuses  almost  as  tenaciously. 
No  estimate  can  be  given  from  statistics  as  to  the  relative 
proportion  of  abortions  in  the  various  species. 

Abortion  may  occur  at  any  period  of  gestation  within  the 
limits  above  named,  though  it  is  perhaps  more  frequent 
during  the  first  than  the  second  half  of  pregnancy,  and 
especially  with  the  mare. 

Abortions  may  be  classified  as  (1)  sporadic,  (2)  enzootic, 
epizootic,  or  contagious. 

1.  Sporadic  Abortion. 

Sporadic  abortion  occurs  usually  in  isolated  instances,  and 
is  due  to  a  variety  of  causes.  In  many  of  the  cases  formerly 
described  under  the  heading  of  sporadic  abortion  it  is  dif&cult 
to  understand  the  relationship  between  the  assigned  or  alleged 
causes  and  the  effect,  and  it  is  probable,  in  the  light  of  our 
present  knowledge,  that  many  of  these  cases  were  really  cases 
of  contagious  abortion.  It  is  not  to  be  supposed  from  this 
that  sporadic  abortion  does  not  occur,  but,  rather,  that  it 
occurs  less  frequently  than  was  formerly  believed. 

Atmospheric  influences,  cold  or  inclement  weather,  or 
irregular  seasons,  have  been  cited  as  predisposing  to  or 
causing  abortion.  We  know  that  these  can  seldom  act  in 
the  lower  animals,  because  pregnant  ewes,  cows,  and  mares, 
are  exposed  to  all  kinds  of  weather  without  any  untoward 
symptoms. 

Defects  in  the  foodstuffs  have  also  been  regarded  as  causal 
agents.  It  may  be  said  generally  that  food  of  bad  quality, 
indigestible  and  containing  injurious  ingredients,  is  dangerous 
alike  to  mother  and  foetus ;  but  very  serious  symptoms  are 
shown  by  the  pregnant  animal  before  abortion  occurs. 
Indigestible  food,  which  tends  to  cause  impaction  or  tympany, 
may  produce  this  accident  by  exerting  pressure  on  the  uterus. 
Food   or  herbage   altered   by   the   presence   of  cryptogamic 
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vegetation,  such  as  rust  or  smut,  especially  when  damp,  may 
sometimes  also  cause  abortion  by  inducing  in  the  mare  some 
very  serious  digestive  disturbance.  Rue,  savin,  ergot  of  rye 
and  other  ecbolics,  cantharides,  digitalis,  either  administered 
accidentally  or  taken  up  in  the  fodder,  will  of  course  have  a 
tendency  to  cause  expulsion  of  the  foetus  more  or  less  readily. 
Ergot  of  rye  does  not  appear  to  be  so  certain  an  ecbolic  in 
herbivorous  as  in  carnivorous  animals,  large  quantities  of  it 
having  been  given  to  pregnant  cows  without  abortion  resulting. 
It  has  also  been  noted  that  in  some  pastures,  where  ergotized 
grasses  may  easily  be  found,  abortion  in  cows  or  sheep  has 
not  been  recognized.  It  may  be  that  the  animals  naturally 
avoid  the  contaminated  grasses. 

Frozen  food  or  water,  when  taken  in  immoderate  quantity, 
and  especially  if  the  digestive  organs  are  nearly  empty,  as  well 
as  forage  or  herbage  covered  with  snow  or  frost,  are  injurious 
to  all  pregnant  animals,  and  may  occasionally  cause  this 
accident.  Filthy,  putrid  water  has  also  very  frequently  a 
pernicious  influence  on  gestation.  To  water  contaminated 
with  sewage  have  been  attributed  various  outbreaks  of  abor- 
tion, especially  in  cattle,  but  in  most  of  them  contagious 
abortion  has  not  been  negatived. 

Drastic  purgatives  are  dangerous  drugs  to  administer  during 
pregnancy.  In  inducing  increased  peristalsis  they  may  also 
bring  about  active  contraction  of  the  uterus  and  expulsion  of 
the  foetus.  Harms  has,  however,  frequently  administered 
aloes  to  pregnant  mares  without  observing  ill  effects. 

Excessive  muscular  exfertion  and  unusual  travelling  are 
very  likely  to  produce  abortion ;  if  the  exertion  is  sudden 
and  severe,  coming  after  a  long  rest,  it  is  all  the  more  certain. 
Contusions  to  the  abdomen  by  kicks  or  falls,  or  squeezing 
through  a  narrow  doorway  or  passage,  railway  or  steamboat 
travelling,  blows  and  shocks,  keeping  the  animals  in  stalls 
with  very  inclined  floors,  and  so  rendering  them  liable  to 
slips  and  falls,  are  all  so  many  causes.  Mechanical  injuries 
more  commonly  produce  such  effects  in  the  larger  animals 
than  in  the  bitch  and  cat.  Access  of  the  male  not  infre- 
quently produces  a  miscarriage  ;  and  exploration  per  vaginam, 
even  by  the  expert,  has  also  been  blamed,  as  well  as  serious 
surgical    operations    performed   on   pregnant    animals — e.g., 
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when  there  is  severe  haemorrhage — or  throwing  an  animal 
down  to  be  operated  on. 

Carrying  a  rider  in  the  case  of  the  mare,  and  especially  if 
spurs  are  used,  is  attended  with  much  risk. 

Excitement,  fear,  sudden  surprise,  or  anger,  are  also 
occasional  causes.  Sheep  chased  by  dogs  or  frightened  by 
packs  of  hounds  sometimes  abort. 

It  is  generally  admitted  that  with  some  animals  there  is  a 
special  predisposition  to  abort,  even  though  the  cause  is  a 
trifling  one  or  hardly  appreciable.  Sometimes  it  disappears 
as  age  advances.  It  may  be  due  to  some  defect  of  the  genital 
apparatus. 

A  more  potent  cause,  however,  is  the  presence  of  grave 
diseases,  producing  more  or  less  derangement  of  functions. 
Abortion  has  been  frequently  noted  in  the  course  of  epizootic 
diseases,  such  as  foot  and  mouth  disease,  contagious  bovine 
pleuropneumonia,  influenza,  sheep-pox ;  also  in  tuberculosis 
where  the  uterus  is  extensively  involved,  in  acute  abdominal 
and  pulmonary  disorders,  and  even  in  epilepsy  and  anaemia. 

Hydrocephalus,  ascites,  anasarca,  may  also  lead  to  death 
of  the  foetus,  and  death  of  the  foetus  from  any  cause  is  usually 
followed  by  its  expulsion.  Diseases  of  the  foetus  and  its 
envelopes,  such  as  hydramnios  or  faulty  attachments  of  the 
membranes,  are  also  causes.  In  the  mare,  twin  pregnancy  is 
often  followed  by  abortion. 

Diseases  of  the  uterus  or  genital  organs,  metritis,  new 
growths,  will  also  lead  to  premature  expulsion  of  the  embryo 
or  foetus. 

Symptoms. — When  abortion  occurs  at  a  very  early  stage,  it 
may  produce  no  appreciable  disturbance  of  health  in  the 
female,  and  the  embryo  escapes  intact  and  often  unperceived. 
The  accident  is  more  serious  when  it  happens  at  a  late  period, 
as  it  then  not  only  causes  the  loss  of  the  young  animal,  but 
may  compromise  the  existence  or  value  of  the  mother. 

Generally  abortion  takes  place  without  any  premonitory 
indications,  and  the  animal  may  be  as  well  and  lively  as  usual 
up  to  the  moment  when  the  foetus  is  expelled ;  and  the  expul- 
sion itself  is  so  sudden,  so  prompt,  and  accomplished  with  so 
little  visible  effort  or  disturbance,  that  the  accident  in  most 
cases  receives  very  little,  if  any,  notice.     It  frequently  occurs 
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during  the  night,  and  the  aborted  foetus— generally  contained 
in  its  intact  envelopes— is  found  lying  behind  the  animal  in 
the  morning. 

The  mother  shows  the  utmost  indifference  to  the  fcetus, 
even  treading  on  it.  If  the  abortion  is  seen,  it  may  be  noted 
that  the  flanks  fall  in  a  little,  the  abdomen  descends,  the 
vulva  and  vagina  slightly  dilate,  and  there  escapes  from  them 
a  glutinous,  sometimes  sanguinolent,  fluid,  with  which  the 
foetus  escapes  almost  without  effort.  In  the  later  stages  of 
pregnancy,  after  about  the  seventh  month  in  the  mare  and 
cow,  the  symptoms  preceding  abortion  more  closely  resemble 
those  of  parturition,  and  the  foetal  membranes  rupture  before 
the  foetus  is  expelled.  In  many  instances  the  foetal  membranes 
are  retained  in  the  uterus. 

In  abortion  due  to  injuries,  the  precursory  symptoms 
are  generally  well  marked.  The  animal  suddenly  appears 
dull  and  peculiarly  dejected,  especially  if  the  foetus  is  dead  ; 
or  it  is  restless,  uneasy,  and  continually  moving  about.  If 
pregnancy  is  advanced,  and  the  foetus  alive  and  strong,  its 
movements  are,  on  watching  the  abdomen  attentively,  per- 
ceived to  be  frequent,  violent,  and  disordered  ;  but  they  soon 
become  feeble  and  infrequent,  and  cease  altogether  when  the 
foetus  has  succumbed.  The  appetite  is  lost ;  a  plaintive  neigh 
in  the  mare,  moan  in  the  cow,  or  bleat  in  the  sheep,  is 
emitted  every  now  and  again ;  the  pulse  is  quick,  small,  and 
hard,  and  the  respirations  hurried  ;  progression  is  difficult 
and  unsteady  ;  the  physiognomy  anxious.  The  animal — 
particularly  the  mare — often  looks  anxiously  towards  the 
flanks,  paws  with  its  fore-feet  and  stamps  with  its  hind  ones, 
moves  from  side  to  side,  breaks  out  into  patchy  sweats,  lies 
down  and  gets  up  again,  whisks  the  tail  incessantly,  and 
exhibits  every  indication  of  increasing  restlessness.  At  the 
same  time  the  abdomen  loses  its  round  shape  and  drops ;  if 
the  animal  is  in  milk,  the  mammae  become  soft,  and  diminish 
in  size  more  or  less  rapidly,  while  the  secretion  diminishes ; 
but  if  it  is  not  yielding  milk,  then,  on  the  contrary,  they 
enlarge  and  become  turgid  ;  the  vulva  is  tumefied,  and  from 
it  escapes  a  tenacious  mucous,  serous,  or  sero-sanguinolent 
fluid,  which  may  be  more  or  less  foetid  if  the  foetus  is  dead  and 
putrefying.     Then  follow  symptoms  analogous  to  those  which 
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characterize  normal  parturition— the  uterus  begins  to  con- 
tract, and  the  expiratory  muscles  act  simultaneously  with  it ; 
the  expulsive  efforts,  or  "  labour  pains,"  apting  more  or  less 
energetically  and  continuously,  according  to  the  suddenness 
of  the  abortion  and  the  strength  and  health  of  the  animal. 
The  straining  causes,  first,  evacuation  of  the  bladder  and 
rectum ;  next,  dilatation  of  the  os  uteri,  and  protrusion  of  the 
membranes  into  the  vagina,  then  through  the  vulva,  where 
they  appear  externally  as  the  "  water-bag."  This  may 
rapture,  and  the  liquor  amnii  escape ;  and  the  pains  becoming 
more  powerful,  the  foetus  is  at  last  expelled  either  nude  or 
covered  by  the  membranes.  This  act  occupies  a  variable 
period,  according  to  the  strength  of  the  animal ;  and  it  may 
occasionally  require  assistance  to  remove  the  fcetus.  In  a 
few  cases  the  foetus  is  not  expelled  immediately  after  it  dies  ; 
the  mother  regains  its  ordinary  tranquillity,  appetite,  and 
liveliness,  and  the  symptoms  disappear  for  one  or  more  days, 
when  they  again  set  in,  and  the  foetus  is  then  rejected. 

In  the  case  of  two  or  more  foetuses,  it  may  happen  that 
the  one  or  two  nearest  the  os  are  dead,  and  are  expelled ;  the 
others,  being  alive,  are  retained  until  pregnancy  is  complete, 
or,  in  muciparous  animals,  expelled  with  the  dead  foetuses. 
Or  the  contrary  may  occur  :  the  living  foetuses,  being  nearest 
the  OS,  prevent  the  escape  of  the  dead  ones  until  normal 
parturition.  In  the  meantime  the  dead  foetuses  undergo 
mummification.  Occasionally  in  sudden  abortion  preparation 
is  not  made  for  rejection  of  the  foetus,  and  unless  assistance 
is  given  the  mother  is  soon  exhausted  by  its  ineffectual  efforts, 
and  passes  into  a  critical  condition. 

Abortion  differs  from  normal  parturition  chiefly  in  the 
state  of  the  cervix  uteri.  The  cervix  is  long  and  rigid,  as  in 
the  non-pregnant  condition,  and  its  dilatation  is  therefore 
slower,  more  difficult,  and  more  incomplete,  especially  as  the 
muscular  fibres  of  the  uterus  have  not  acquired  their  full 
development ;  but  to  counterbalance  this  the  foetus  is  small 
and  more  easily  passed. 

Results. — Abortion  is  always  a  serious  accident,  if  only 
from  the  loss  of  the  foetus.  It  is  sometimes  complicated  with 
haemorrhage,  which  may  primarily  have  been  the  cause  of 
uterine  action ;  it  may  also  result  in  rupture  of  the  organ 
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irom  the  efforts  the  animal  makes  to  overcome  the  resistance 
offered  by  the  cervix  ;  indeed,  we  have  the  usual  complications 
that  attend  parturition.  But  very  frequently  the  complica- 
tions are  few  and  trifling. 

When  the  accident  occurs  in  the  cow  at  an  early  period — 
before  the  fifth  month — the  secretion  of  milk  is  generally 
interrupted,  often  for  a  year,  as  the  mammae  have  not  had 
time  to  experience  the  influence  which  stimulates  them  to 
activity ;  when,  however,  it  takes  place  in  the  latter  half  of 
pregnancy,  the  secretion  may  be  established,  though  the  yield 
is  usually  diminished,  and  the  glands  do  not  furnish  their 
ordinary  quantity  till  the  next  pregnancy.  Abortion  is  occa- 
sionally followed  by  prolapse  of  the  uterus  and  vagina,  rarely 
of  the  rectum. 

When  abortion  occurs  in  the  later  stages  of  pregnancy, 
retention  of  the  foetal  membranes  is  a  very  common  sequel, 
owing  to  the  rapid  contraction  of  the  cervix  uteri  and  the 
strong  attachment  of  the  membranes  to  the  uterus.  The 
membranes  decompose  and  give  rise  to  a  putrid  metritis. 

In  the  simplest  cases  oestrum  appears  in  the  cow  in  from 
one  to  two  weeks  after  the  miscarriage,  as  after  parturition, 
and  conception  may  then  take  place.  Not  infrequently  im- 
pregnation does  not  occur  until  after  several  returns  of  this 
condition,  and  often  a  whole  year  elapses.  In  other  instances 
oestrum  does  not  appear  until  the  full  interval  of  regular 
pregnancy  has  elapsed,  and  then  the  animal  conceives  almost 
as  readily  as  before  the  mishap.  The  generative  functions 
are  frequently  disturbed,  and  this  disturbance  may  lead  to 
nymphomania  or  a  tendency  to  subsequent  abortions. 

Pathological  Anatomy.— The  lesions  occasioned  by  abortion 
are  varied  according  to  circumstances.  Especially  in  advanced 
pregnancy,  the  maternal  organs  are  in  a  similar  condition  to 
that  observed  after  normal  parturition.  The  os  is  dilated  or 
•contracted,  but  in  general  the  cervix  is  a  little  softer  than  in 
the  unimpregnated  state.  The  uterus  is  more  or  less  con- 
tracted on  itself,  and  looks  congested,  its  vessels  being 
voluminous  and  distended  with  blood ;  its  cavity  contains  a 
certain  quantity  of  blood-coloured  mucus,  and  often  all  the 
characteristic  indications  of  placental  retention  and  decom- 
position;  its  mucous  membrane  is  red  and  thickened,  and 
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there  may  be  traces  of  inflammation  in  it  and  the  cotyledons, 
as  well  as  evidence  of  the  cause  which  produced  the  accident, 
if  due  to  injury.  The  appearance  of  the  foetus  varies  also, 
according  to  the  period  at  which  it  is  expelled,  the  cause  or 
causes  which  led  to  its  expulsion  or  death,  as  well  as  the 
period  of  its  decease.  If  it  has  perished  recently,  it  is  little, 
if  at  all,  altered ;  its  skin  is  firm,  white,  elastic,  and  even ; 
the  mucous  membranes  are  pale,  and  its  flesh  white,  rather 
soft  or  firm,  and  odourless.  If  it  has  died  some  time  previous 
to  abortion,  and  air  has  been  admitted  to  the  uterus,  then 
there  are  indications  of  putrefaction,  varying  in  extent  directly 
with  the  length  of  the  interval  between  death  and  abortion: 
The  foetus  is  swollen,  infiltrated,  and  emphysematous,  and 
exhales  a  putrescent  odour,  while  the  hairs,  and  even  the 
hoofs,  are  easily  removed.  When  the  air  has  not  entered  the 
uterus,  the  foetus  may  present  a  withered,  wrinkled,  and 
mummified  appearance.  If  abortion  has  been  due  to 
hydramnios,  then  the  foetus  is  sodden  and  wasted. 

The  foetal  membranes  and  fluids  vary  in  appearances.  In 
some  cases  the  foetal  membranes  are  intensely  congested,  in 
other  instances  they  are  softened,  fragile,  and  colourless;, 
while  the  foetal  fluids  may  be  reddish-tinted  or  turbid, 
whitish,  and  increased  in  consistence. 

Diagnosis. — No  one  can  definitely  foretell  that  abortion  will 
take  place  in  a  pregnant  animal,  but  the  possibility  of  it  may 
occasionally  be  considered  if  the  animal  has  previously 
aborted  without  any  marked  cause,  or  has  been  subjected  to 
one  or  other  of  the  agents  which  have  already  been  men- 
tioned as  capable  of  compromising  the  issue  of  pregnancy. 

The  premonitory  symptoms  are  not  always  characteristic, 
and  at  this  stage,  unless  the  signs  indicative  of  parturition  are 
present,  it  may  not  be  possible  to  give  an  opinion  as  to 
whether  abortion  is  impending.  In  any  case  the  genital 
organs,  such  as  the  vulva  and  mammse,  should  be  examined. 

That  abortion  has  taken  place,  the  foetus  or  its  envelopes- 
are  the  best  evidence.  If  in  the  early  stages  of  pregnancy 
abortion  has  occurred,  and  the  embryo  is  not  found,  the  first 
indication  is  frequently  the  return  of  oestrum. 

In  the  later  stages  one  must  make  an  examination  at  least 
within  a  fortnight  after  the  event,  or  the  symptoms  may  have 
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disappeared  (Saint-Cyr).  These  signs  comprise  hard,  painful, 
and  enlarged  mammse,  often  yielding  a  small  quantity  of  milk 
(that  is  of  service  chiefly  in  a  primipara) ;  the  hair  of  the 
tail  soiled  and  matted  by  blood,  mucus,  and  liquor  amnii; 
swollen  and  dilated  vulva,  with  its  mucous  membrane 
reddened,  and  even  showing  ecchymoses,  as  the  result  of  the 
passage  of  the  foetus ;  and  on  vaginal  examination  a  dilated 
OS,  a  cervix  softer  than  usual,  and  a  quantity  of  blood-stained 
fluid  or  remains  of  the  membranes  in  the  uterus.  These 
signs  collectively  are  conclusive  with  regard  to  a  recent  expul- 
sion of  the  foetus. 

Treatment — {a)  Preventive. — Avoid  the  causes  of  sporadic 
abortion  already  noted,  and  attend  to  the  general  hygiene. 
Animals  predisposed  to  abortion  should,  if  possible,  not  be 
bred  from,  or,  if  breeding  is  intended,  should  be  put  to  the 
male  only  after  an  interval  of  about  eighteen  months.  If  due 
to  metritis,  that  should  receive  appropriate  treatment.  If 
there  is  chronic  disease  of  the  ovaries  or  other  genital  organs, 
the  animal  should  not  again  be  bred  from. 

When  abortion  appears  to  be  imminent,  an  attempt  should 
be  made  to  avert  it.  If  the  membranes  are  not  ruptured,  the 
foetus  alive,  and  the  labour  pains  few  and  not  severe,  the 
accident  may  be  checked  by  keeping  the  animal  in  the  most 
perfect  quiet  possible,  alone  in  a  darkened  place,  with  doors 
and  windows  closed,  if  convenient,  and  by  the  administration 
of  narcotics.  The  narcotics  used  are  opium,  chloral  hydrate,  or 
chloroform  (in  3-drachm  doses,  to  the  cow  in  a  draught  of  oil 
or  mucilage,  and  repeated  every  hour  [Zundel])  ;  also  camphor, 
or  camphor  and  opium  or  asafoetida.  The  abdomen  should  be 
gently  rubbed  for  some  time,  the  animal  made  comfortable, 
and  given  easily  digested  food,  gruel,  and  chilled  water,  for  a 
few  days. 

(fo)  Remedial. — In  most  cases  it  is  impossible  to  prevent 
abortion  once  well-marked  symptoms  appear.  When  the 
foetal  membranes  are  ruptured  and  the  "  waters "  escape, 
the  expulsion  of  the  foetus  should  be  effected  as  speedily  as 
possible,  and  the  envelopes  removed.  Generally  no  assistance 
is  required  for  the  removal  of  the  foetus.  Where  there  is  any 
difficulty,  the  same  procedure  must  be  adopted  as  for  ordinary 
parturition.  If  the  cervix  is  contracted,  then  the  os  must  be 
dilated,  as  in  spasm  of  the  os. 
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If  the  membranes  come  away  with  the  fcstus,  there  is  little 
more  to  be  done.  Frequently,  however,  the  foetal  membranes 
are  strongly  adherent  to  the  uterus,  and  are  retained.  In 
such  cases  in  the  cow,  because  the  os  closes  quickly  after 
abortion,  the  membranes  should  be  removed  by  hand  within 
three  days. 

The  animal  after  abortion  should  be  kept  clean,  fed  on 
gruel  and  easily  digested  food,  though  not  in  excess,  and  be 
kept  from  draughts,  particularly  in  cold  weather,  for  some 
days.  It  should  not  be  allowed  to  become  impregnated  at 
the  next  oestrum. 

Eelaxation  of  the  genital  passages  in  the  bitch  generally 
follows  immersion  in  a  warm  bath  (112°  or  114°  F.)  for  a  few 
minutes  ;  it  must  not  be  prolonged  after  the  respiration  be- 
comes hurried  or  the  animal  looks  distressed,  and  the  patient 
should  be  well  dried  and  kept  comfortable. 

Any  other  complications  which  sometimes  accompany  this 
accident  will  be  referred  to  in  connection  with  ordinary 
parturition. 

2.  EuzoStic,  Epizootic,  or  Contagious  Abortion. 

Contagious  abortion  is  most  frequently  observed  in  the  cow, 
is  seen  sometimes  in  mares,  and  less  commonly  in  ewes  and 
sows.  It  frequently  attacks  all,  or  nearly  all,  the  pregnant 
animals  on  a  farm  or  pasture,  or  over  a  wide  district,  some- 
times for  a  succession  of  years,  constituting  itself  a  veritable 
scourge  to  agriculture.  Epizooties  of  abortion  have  been 
recorded  from  the  earliest  times,  but  it  was  only  towards  the 
end  of  last  century,  when  Plandrin,  Barrier,  Pel6,  and  other 
French  veterinary  authorities,  undertook  their  investigations, 
that  the  damage  inflicted  was  realized.  Heuz6  mentions  that 
in  Nievre  (France)  in  1869  the  loss  to  certain  agriculturists 
amounted  to  as  much  as  50,000  francs.  There  is  scarcely  a 
country,  in  which  there  are  competent  observers,  that  has  not 
been  reported  as  suffering  from  visitations  of  contagious  or 
epizootic  abortion.  Some  of  these  outbreaks  have  been  most 
destructive.  In  the  United  States  of  America  it  has  proved  a 
veritable  scourge  in  some  of  the  horse-producing  regions,  where 
it  seems  to  have  made  its  appearance  in  recent  years.     It 
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is  only  since  1866  that  it  has  attracted  attention  in  the 
Mississippi  Valley,  and,  gradually  increasing  in  severity,  in 
1889  and  1890  it  caused  great  havoc,  the  losses  through 
mares  aborting  amounting  to  as  many  as  75  per  cent,  in 
some  regions  ;  in  others  one-half  of  the  mares  aborted.  The 
horse-breeding  areas  in  Illinois  and  adjoining  States  suffered 
most.  In  Kentucky  in  1892  it  was  reported  that  75  per  cent, 
of  the  brood  mares,  trotting  and  thoroughbred,  were  either 
barren  or  had  lost  their  foals  that  spring.  Bourbon  County 
sustained  a  loss  equal  to  £10,000  by  mares  slipping  their 
foals.  Fayette  County  suffered  an  even  greater  loss,  while 
Madison  and  other  counties  experienced  the  same  misfortune. 
In  Montana  it  inflicted  much  damage  in  the  horse  ranches  in 
1892,  when  it  first  appeared  there.  In  1891  the  disease  was 
observed  in  South  America,  in  the  State  of  Buenos  Ayres, 
Argentine  Eepublic,  where  the  outbreak  was  described  as  the 
most  extensive  of  any  that  had  hitherto  been  observed  in  any 
part  of  the  world.  The  losses  were  very  great.  In  Australia, 
an  outbreak  of  epizootic  abortion  in  cows  was  reported  from 
Warrambool,  Victoria,  in  1892.  In  1889,  Labat  reports  an 
outbreak  among  ewes  in  France. 

It  is  very  probable  that  there  is  a  separate  form  of  con- 
tagious abortion  for  each  species,  but  it  is  in  the  cow  chiefly 
that  the  etiology  has  up  to  the  present  been  thoroughly 
investigated  and  worked  out. 

Contagious  Abortion  in  Cows. 

Contagious  abortion  in  cows  is  exceedingly  prevalent  in  the 
British  Isles,  on  the  Continent,  and  in  America,  and  gives 
rise  to  very  serious  losses,  of  which  no  accurate  estimate  can 
be  given. 

This  disease  was  shown  to  be  experimentally  transmissible 
by  Sehnert  in  1878,  and  later  by  Brauer  in  1880,  by  putting 
the  discharges  and  foetal  membranes  into  the  vagina  of  a 
susceptible  pregnant  cow.  Woodhead,  Aitken,  McFadyean, 
and  Campbell,  in  investigations  carried  on  under  the  auspices 
of  the  Highland  and  Agricultural  Society  of  Scotland  in  1889, 
produced  abortion  in  cows  and  ewes  by  inserting  into  the 
vagina    plugs    of    wool    contaminated    by   the   discharge   of 
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aborting  cows,  and  also  in  a  cow  by  injecting  similar  material 
subcutaneously.  Galtier  in  1890  infected  healthy  pregnant 
cows  by  feeding  them  on  the  fcetal  membranes  from  infected 
cows. 

In  1897,  Bang  and  his  assistant,  Stribolt,  showed  that  the 
disease  in  cows  is  a  peculiar  specific  contagious  uterine  catarrh 
of  pregnant  cows  due  to  a  specific  bacillus,  resulting  in  pre- 
mature expulsion  of  the  fcetus.  Their  experiments  and  results 
have  been  largely  confirmed  by  the  Departmental  Committee 
appointed  by  the  Board  of  Agriculture  and  Fisheries  of  Great 
Britain  in  1905  to  inquire  into  epizootic  abortion. 

Etiology. — The  causal  organism,  discovered  by  Bang,  is  a 
slender  bacillus,  about  1  to  3  microns  long,  containing  one, 
two,  or  three  granules.  It  is  non-motile  and  does  not 
sporulate.  It  stains  well  with  methylene  blue  or  diluted 
carbol  fuchsin,  but  does  not  stain  when  treated  by  Gram's 
method,  and  is  not  acid-fast.  It  is  an  aerobe,  according  to  the 
English  experiments,  and  can  be  cultivated  easily  on  agar 
and  in  glycerine  broth  serum,  and  grows  best  at  temperatures 
between  30°  and  37°  C.  It  is  destroyed  by  exposure  to  a 
temperature  of  55°  C.  (moist  heat)  for  two  hours,  and  also  to 
a  temperature  of  59°  to  61°  C.  for  ten  minutes.  Desiccation 
is  also  destructive  to  the  organism  within  at  most  four  months. 
Probably  the  organism  is  an  obligatory  parasite,  but  it  may 
live  for  about  seven  months  outside  the  animal  body.  Actively- 
growing  cultures  have  been  obtained  from  exudate  stored  in 
fluid  and  kept  free  from  putrefaction  for  six  and  seven  months. 

The  bacilli  are  abundantly  found  in  clumps  in  the  contents 
of  the  affected  uterus.  They  are  confined  to  the  exudate,  the 
fcetal  membranes,  and  the  foetus,  chiefly  the  fluid  contents  of 
the  stomach  of  the  latter.  While  the  uterus  is  closed  the 
affected  animal  is  not  likely  to  be  dangerous  to  its  fellows. 
Such  affected  in-calf  cows  show  no  symptoms  of  the  disease 
before  abortion,  may  be  introduced  into  a  clean  herd,  and  later 
be  the  means  of  establishing  fresh  centres  when  they  abort. 
Only  near,  at,  and  after  abortion,  when  the  os  uteri  is  opened 
and  the  infective  materials  set  free,  is  it  probable  that  the 
disease  is  transmitted.  The  vaginal  discharge,  as  well  as  the 
foetal  membranes  and  fcetus,  contains  the  organisms,  and 
animals  with  the  discharge  must  be  considered  infective  until 
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the  discharge  ceases.  It  is  also  highly  improbable  that  the 
abortion  bacilli  remain  for  a  long  time  active  in  the  bodies  of 
non-pregnant  animals. 

The  transmission  of  the  disease  may  be  effected  naturally 
in  one  of  three  ways  : 

1.  By  the  Agency  of  the  Bull  during  Coitio7i. — The  bull 
transfers  the  discharge  by  means  of  his  penis  from  the 
affected  to  the  susceptible  cow.  In  many  outbreaks  this 
would  appear  to  be  the  only  satisfactory  explanation  of  the 
introduction  of  the  disease  into  a  herd.  The  cows  in  these 
cases  have  been  served  by  a  bull  used  for  different  herds, 
including  some  in  which  abortion  was  prevalent.  Bang  lays 
special  emphasis  on  this  method  of  infection.  He  quotes 
Poulsen  (Eingsted),  who  describes  an  outbreak  in  a  herd  of 
sixteen  cows  in  which  abortion  had  never  before  occurred. 
Seven  of  the  cows  were  served  by  a  bull  at  a  neighbouring 
farm  where  abortion  had  prevailed  for  some  years.  All  seven 
cows  aborted,  but,  owing  to  the  excellent  prophylactic  measures 
adopted,  no  other  cow  in  the  herd  became  affected. 

2.  By  Propagation  of  the  Bacilli  through  the  External 
Genital  Passage. — In  this  method  the  external  genitals,  the 
vulva,  and  the  tail,  are  soiled  with  the  discharges  from  the 
foetus  or  foetal  membranes  from  a  neighbouring  cow  which 
has  aborted,  or  by  contaminated  litter.  The  bacilli  then  grow 
forwards  into  the  uterus  through  the  vagina.  The  disease 
has  been  experimentally  produced  by  introducing  infective 
material  and  cultures  of  the  organism  into  the  vagina. 

3.  By  Ingestion  of  Contaminated  Food  or  Water. — This  is 
probably  a  very  frequent  route  of  infection.  The  grass  or 
pasture  or  foodstuffs  may  be  infected  by  the  vaginal  dis- 
charges, the  aborted  foetus,  or  foetal  membranes.  Infective 
material  may  be  transported  long  distances  in  soiled  manure, 
on  the  coats  of  aborting  animals  and  their  companions,  and 
on  the  hands  and  boots  of  attendants.  The  disease  has 
been  artificially  produced  by  causing  animals  to  swallow  con- 
taminated materials  and  cultures  of  the  bacillus. 

Experimentally,  contagious  abortion  has  been  successfully 
transmitted  by  subcutaneous  and  intravenous  injections,  but 
it  is  hardly  probable  that  by  these  two  routes  cows  become 
naturally  affected  with  the  disease. 
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Animals  naturally  susceptible  to  the  disease  are  pregnant 
cows.  The  organism  of  cattle  abortion  has  also  experimentally 
produced  abortion  in  ewes,  goats,  mares,  bitches,  and  guinea- 
pigs.  In  natural  cases  of  contagious  abortion  in  ewes  and 
mares  this  organism  has  not  been  found,  and  it  is  probable 
that  all,  or  nearly  all,  of  such  outbreaks  are  due  to  some  other 
organism.  Again,  outbreaks  of  contagious  abortion  in  cows 
are  not  generally  associated  with  outbreaks  among  mares  or 
ewes.  Nevertheless,  it  is  necessary  to  remember  the  suscepti- 
bility of  mares  and  ewes  to  contagious  abortion  of  cows  when 
dealing  with  outbreaks  of  the  latter  disease. 

Immunity. — A  certain  degree  of  immunity  against  the 
disease  is  acquired  by  one  attack.  Experience  shows  that 
if  a  cow  is  infected  on  a  second  occasion  it  will  carry  the  calf 
for  a  longer  period  than  in  the  first  instance,  so  that  within 
three  or  four  years,  in  spite  of  exposure  to  infection,  the  cow 
will  carry  the  foetus  to  its  full  time. 

The  Period  of  Incubation  in  this  disease  is  taken  as  the 
period  which  elapses  between  infection  and  abortion.  Experi- 
mentally it  varies  between  33  and  230  days,  the  average  being 
126  days. 

Symptoms  of  this  disease  are  those  of  abortion.  This 
accident  rarely  occurs  before  the  third  or  fourth  month  of 
gestation ;  more  frequently  at  the  fifth,  sixth,  or  seventh 
month,  or  even  later.  There  are  no  premonitory  symptoms, 
except,  perhaps,  a  trifling  uneasiness  for  a  few  hours  pre- 
viously, with  sinking  of  the  flanks  and  descent  of  the 
abdomen  ;  the  animal  generally  looks  well,  and  yields  its 
supply  of  milk  as  usual,  if  a  milch  cow.  Quantities  of  mucus, 
frequently  blood-stained,  and  later  a  yellow  discharge,  comes 
from  the  vulva  and  soils  the  tail  of  the  cow.  Soon  afterwards 
the  foetus  is  expelled  with  little  effort  or  inconvenience,  and 
along  with  the  membranes,  if  these  are  not  ruptured.  It  is 
rare  that  the  ruptured  membranes  are  rejected  immediately 
after  the  foetus ;  as  a  rule  they  are  retained,  particularly 
when  pregnancy  is  advanced.  When  attempts  are  made  to 
get  rid  of  them  by  hand,  this  is  found  much  more  difiBcalt 
than  after  ordinary  parturition  ;  owing  to  the  membranes 
being  very  adherent,  the  cotyledons  have  to  be  enucleated 
separately,   and   even   then   the   membranes   come  away  in 
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fragments.  Then  the  animal  generally  loses  its  appetite  and 
condition,  and  goes  off  its  milk. 

The  foetus  is  usually  dead,  though  when  it  is  expelled  after 
the  fifth  month  it  may  be  alive ;  but  it  is  weakly,  and  soon 
dies,  even  when  born  near  the  termination  of  pregnancy. 
These  calves  make  a  rattling  noise  when  breathing,  accom- 
panied by  the  discharge  of  a  rusty-coloured,  mucilaginous 
fluid  from  the  nostrils  ;  they  are  attacked  by  diarrhoea,  they 
bellow  continually,  and  are  always  emaciated  and  flabby. 

After  abortion,  a  thin,  yellowish  discharge  continues  to 
come  from  the  vulva  for  several  weeks,  and  longer  if  the 
foetal  membranes  are  retained.  The  retention  of  the  mem- 
branes sometimes  sets  up  a  septic  metritis  and  causes  the 
death  of  the  cow.  If  the  animal  recovers,  oestrum  often 
appears  unnaturally  frequent,  and  sterility  is  common ;  the 
animal  returns  at  frequent  intervals  to  the  bull. 

Pathological  Anatomy. — If  the  uterus  of  an  affected  pregnant 
cow  be  examined  in  the  later  stages,  a  varying  amount  of 
exudate  is  found  between  the  uterine  mucous  membrane  and 
the  chorion,  especially  round  the  cotyledons.  This  exudate  is 
usually  abundant  and  odourless,  dirty  yellow  in  colour,  some- 
what thin  and  lumpy  or  pultaceous  and  slimy.  Yellow  solid 
floccules  are  suspended  in  it,  and  adhere  to  the  foetal  mem- 
branes. The  foetal  membranes  are  frequently  oedematous, 
occasionally  thickened  and  leathery.  Many  of  the  cotyledons 
are  softer  than  normal,  even  pulpy,  and  distinctly  yellow  in 
colour.  The  foetus  is  sometimes  oedematous,  or  affected  with 
dropsy  of  the  abdomen  or  thorax.  Occasionally  it  is  mummified, 
but  never  putrid.    The  umbilical  cord  is  frequently  dropsical. 

Diagnosis.  —  When  several  cows  have  aborted  in  quick 
succession  on  a  farm,  it  is  extremely  probable  that  they  are 
suffering  from  contagious  abortion.  The  appearances  of  the 
foetal  membranes  above  described  are  fairly  characteristic, 
and  should  be  examined,  especially  when  the  case  is  an 
isolated  one.  Films  from  the  fresh  membranes  or  exudate 
should  be  prepared  and  microscopically  examined,  the  bacilli 
being  present  in  large  numbers  in  characteristic  clumps. 

To  diagnose  the  disease  in  animals  which  have  not  yet 
aborted,  several  methods  have  recently  been  recommended  by 
the  Departmental  Committee.     Serum  agglutination  has  been 
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tried,  but  has  not  been  found  satisfactory.  Abortin,  a  material 
similar  to  tuberculin,  has  been  prepared  from  cultures  of  the 
bacillus  of  contagious  abortion.  This  substance  is  injected 
into  the  jugular  vein  or  under  the  skin  of  a  suspected  animal. 
The  reaction  is  a  temperature  one,  commences  at  the  fourth 
hour  after  injection,  and  lasts  until  the  fourteenth  hour.  The 
temperature  of  affected  animals  rises  to  104°  or  even  106°  P. ; 
that  of  normal  ones  does  not  rise  above  103-6°  F.  The  dose 
for  subcutaneous  injection  is  |^  to  1  c.c.  A  reaction  is  also 
obtained  in  cows  which  have  aborted  several  months  pre- 
viously, and  also  in  immunized  animals.  This  test  may 
prove  of  very  great  service  in  detecting  affected  animals  in 
outbreaks. 

Another  method  of  diagnosis,  called  the  "  fixation  of  the 
complement  test,"  has  also  been  devised.  This  test  is  essen- 
tially one  of  the  laboratory,  and  cannot  be  used  in  general 
practice. 

Treatment. — As  a  curative  agent,  carbolic  acid  in  2-drachm 
doses  has  been  recommended  and  used  extensively,  but  it 
does  not  appear  to  be  of  much  service. 

Preventive  Treatment. — Cows  showing  premonitory  symptoms 
of  abortion,  or  which  have  aborted,  must  be  at  once  isolated 
from  their  fellows.  The  aborted  foetus,  even  if  alive,  the  fcetal 
membranes,  and  discharges,  must  be  removed  and  destroyed. 
The  shed  in  which  the  accident  has  occurred  ought  to  be 
immediately  cleared  of  all  manure  and  litter,  which  should  be 
burned ;  the  drains  and  floor,  particularly  that  of  the  stall 
which  has  been  occupied  by  the  cow,  being  thoroughly  washed 
and  disinfected,  and  the  walls  limewashed.  The  usefulness  of 
isolation  will  also  be  increased  if  cows  affected  with  the  disease 
are  detected  before  they  abort,  and  isolated  also. 

The  affected  cows  must  be  housed  in  a  separate  shed,  and 
looked  after  by  a  separate  attendant.  The  fcetal  membranes, 
if  retained,  must  be  removed  as  early  as  possible  and  de- 
stroyed. Afterwards  the  vagina  and  uterus  should  be  injected 
once  or  twice  daily  with  an  antiseptic  solution,  such  as  2  per 
cent,  solution  of  carbolic  acid  or  1  in  3,000  solution  of  cor- 
rosive sublimate,  or  treated  with  antiseptic  pessaries.  The 
vulva,  tail,  and  thighs,  must  also  be  sponged  down  with  a 
disinfectant  solution.     These  precautions  should  be  carried 
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out  until  the  vaginal  discharge  ceases.  The  boots,  clothing, 
and  hands,  of  attendants  must  be  disinfected  before  they 
are  allowed  to  handle  pregnant  cows.  The  vulva,  tail,  and 
hind-quarters,  of  in-contact  pregnant  cows  must  also  be 
washed  down  with  some  disinfectant  solution  such  as  above 
mentioned. 

Animals  which  have  aborted  should  not  be  put  to  the  bull 
until  three  months  after  the  vaginal  discharge  has  ceased. 
If  possible,  a  special  bull  should  be  kept  for  these  animals. 
When  the  cows  do  not  hold  to  the  bull  on  several  occasions, 
it  may  be  found  advisable  to  fatten  them  for  the  butcher  if 
they  are  not  of  high  value.  Cows  that  have  aborted  should 
not  be  sold  in  the  open  market,  as  they  may  spread  the 
disease. 

Where  a  bull  is  used  for  several  herds,  care  must  be  taken 
to  prevent  his  use  for  affected  animals,  or  to  prevent  his 
transferring  the  disease.  The  hairs  around  the  preputial 
orifice  must  be  cut  short,  and  the  prepuce  washed  out  with 
an  antiseptic  lotion,  such  as  ^  to  1  per  cent,  lysol,  after 
service.  Dusting  of  the  penis,  both  before  and  after  service, 
with  iodoform  has  also  been  recommended  (Albrechsten). 

Newly-purchased  pregnant  cows  should  be  isolated  until 
parturition  before  introduction  to  a  clean  herd.  Even  if  the 
cow  calves  normally,  the  foetal  membranes  should  be  carefully 
examined,  as  in  some  cases  the  affected  cow  brings  its  calf  to 
full  time,  and  yet  is  a  means  of  spreading  the  disease. 

Artificial  immunization  has  been  tried,  and  may  prove 
useful  to  prevent  cows  as  yet  not  pregnant  from  becoming 
infected  in  an  outbreak.  The  immunizing  agent  (anti-abortin) 
used  consists  of  a  virulent  culture  of  the  abortion  bacillus ; 
100  c.e.  is  the  dose  recommended,  and  is  injected  sub- 
cutaneously  two  months  before  the  cows  are  put  to  the  bull. 
Care  must  be  taken  that  none  of  the  material  escapes  on  to 
the  ground,  as  it  may  spread  the  disease. 

Infectious  Abortion  in  Mares. 

Infectious  abortion  in  mares  is  sometimes  a  very  serious 
disease.  The  cause  of  the  disease  has  not  been  clearly 
identified.     Ostertag  found  a  short  streptococcus  in  the  fcetal 
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blood  and  intestinal  tract  and  the  foetal  membranes  in  a  case 
of  the  disease,  and  produced  abortion  in  a  mare  in  twenty 
days  by  the  intravenous  injection  of  a  pure  culture  of  the 
organism. 

The  avenues  of  infection  are  probably  the  same  as  for  the 
cow,  but  the  stallion  is  apparently  not  a  very  common  medium 
for  the  transmission.  The  disease  is  sometimes  introduced 
into  a  stud  by  an  infected  mare,  while  in  other  instances  men 
who  have  handled  affected  animals  have  carried  the  infection 
from  one  stable  to  another  (Guillerey). 

The  Period  of  Incubation  seems  to  be  much  shorter  than  in 
cattle,  and  varies  from  four  to  eighteen  days. 

The  Symptoms  of  infectious  abortion  in  the  mare  do  not 
differ  much  from  those  observed  in  the  cow.  Very  often 
nothing  at  all  is  noted ;  in  other  instances  there  is  uneasi- 
ness, which  might  pass  without  attracting  much  attention. 
In  the  American  outbreaks,  very  often  the  first  indication 
observed  was  the  return  of  oestrum  in  mares  supposed  to 
be  some  months  pregnant ;  the  animals  being  at  pasture, 
the  expelled  foetuses  escaped  detection  until,  in  some  of  the 
mares,  pregnancy  had  considerably  advanced,  when  the  size 
of  the  abortions  led  to  the  discovery  that  the  disease  was  rife. 
The  foals  that  lived  for  a  short  time  had  often  a  suppurative 
inflammation  of  the  joints. 

The  Treatment  is  similar  to  that  recommended  for  cows. 
In  Montana,  U.S.A.,  the  measures  prescribed  are  as  follows  : 

1.  If  the  mare  aborted  in  an  open  paddock  or  pasture,  the 
foetus  and  foetal  membranes  were  to  be  burned,  and  the 
animal  taken  to  a  stable  or  small  lot,  where  she  could  be 
easily  treated. 

2.  If  she  was  removed  to  a  stable,  this  had  to  be  apart 
from  any  other  stable  containing  pregnant  animals,  and  not 
on  high  ground  from  which  the  urine  would  run  on  to  other 
parts  frequented  by  pregnant  mares  ;  if  removed  to  a  small 
lot,  this  had  to  be  low,  or  situated  so  that  the  drainage  from 
it  might  not  be  a  source  of  danger. 

3.  When  mares  had  aborted  and  were  not  doing  well,  their 
external  genitals  were  to  be  thoroughly  cleansed  with  a  solu- 
tion of  corrosive  sublimate  (1  to  1,000  of  water)  ;  the  tail 
itself  was  to  be  thoroughly  washed  with  the  same,  and,  if 
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in  fly-time,  a  solution  of  carbolic  acid  (1  to  100  of  water)  was 
to  be  added.  The  vagina  and  uterus-was  also  to  be  cleansed 
by  injections  of  sterilized  tepid  water,  and  the  solution  just 
mentioned  injected.  These  injections  were  to  be  made  once 
a  day  for  two  or  three  days. 

4.  The  attendant  on  these  mares  was  to  thoroughly  disin- 
fect his  hands  and,  if  possible,  change  his  clothing  before  he 
went  near  other  pregnant  mares. 

5.  After  two  or  three  weeks  of  treatment,  the  mares  might 
be  allowed  to  be  put  to  the  stallions. 

6.  Foals  affected  with  joint  disease  were  to  be  destroyed 
and  their  bodies  burnt. 

7.  If,  however,  the  foal  was  suffered  to  live,  it  was  to  be 
separated  from  pregnant  mares  before  the  swellings  had 
suppurated  or  become  sores. 

8.  All  mares,  dams  of  foals  with  affected  joints,  were  to 
undergo  the  same  antiseptic  treatment  as  if  they  had  aborted, 
if  not  doing  well. 

9.  Mares  that  had  aborted  and  done  well  were  not  to  be 
allowed  to  the  stallion  earlier  than  two  or  three  weeks  after 
the  accident. 

Contagious  Abortion  has  been  noted  in  ewes,  goats,  and 
Swine.  In  certain  outbreaks  in  Great  Britain  in  ewes,  the 
disease  has  been  shown  to  be  due  to  a  vibrio. 

Where  the  disease  appears,  the  symptoms  and  general 
treatment  are  similar  to  those  described  for  the  cow  and 
mare. 


CHAPTEE  IV 

NORMAL  PARTURITION 

Normal,  natural,  or  physiological  parturition,  or  labour,  is 
the  expulsion  of  the  fcetus  from  the  uterus  through  the 
maternal  passages  by  natural  forces,  when  it  is  sufficiently 
developed  to  live  external  to  its  parent.  This  act  is  designated 
"  foaling  "  in  the  mare,  "  calving  "  in  the  cow,  "  lambing  "  in 
the  ewe,  "kidding"  in  the  goat,  "farrowing"  in  the  sow, 
"  pupping"  or  "  whelping  "  in  the  bitch,  and  "  kittening"  in 
the  cat.  The  term  "  abnormal,"  or  "  pathological,"  or  "  diffi- 
cult," is  applied  to  parturition  when  the  aid  of  man  is  required 
to  relieve  the  parent  and  release  the  progeny.  The  interval 
between  normal  and  pathological  parturition  is  sometimes 
extremely  brief,  a  very  slight  change — e.g.,  of  a  limb  or  head 
of  the  fcetus — being  sufficient  to  bring  about  the  trans- 
formation. 

PHYSIOLOGY  or  PARTURITION. 

The  act  of  parturition  is  distinguished  from  all  other 
physiological  processes  by  being  accompanied  by  pain, 
general  disturbance  and  uneasiness,  and  violent  efforts. 
Frequent  and  wide  deviations  even  in  normal  birth  commonly 
occur  in  species  and  individuals,  not  only  in  regard  to  its 
duration  or  the  duration  of  its  stages,  the  intensity,  duration, 
and  frequency  of  the  "labour  pains,"  or  utero-abdominal 
contractions,  but  also  in  regard  to  the  positions  presented  by 
the  fcetus  for  its  expulsion. 

The  Causes  of  Parturition  are  not  definitely  known.  As 
the  fcetus  increases  in  size,  certain  alterations  occur  both  in 
the  uterus  and  the  festal  attachments  which  prepare  for  the 
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expulsion  of  the  young  creature.  A  gradually  increasing 
fatty  degeneration  affects  the  outer  layer  of  the  placenta,  and 
its  union  with  the  uterus  becomes  less  intimate,  while  a 
larger  supply  of  blood  is  required  for  the  mammse,  for  the 
secretion  of  milk.  The  exchange  of  materials  between  the 
uterus  and  foetus  is  lessened,  and  the  latter — always  more  or 
less  of  a  parasite — becomes  like  a  foreign  body  in  the  cavity 
of  the  former.  No  doubt  the  act  is  a  reflex  one,  and  brought 
about  by  irritation  of  the  uterine  mucous  membrane  by  the 
foetus  or  by  certain  changes  occurring  in  connection  with  it. 

The  Expelling  Powers.  —  The  expulsive  force  by  which 
parturition  is  affected  resides  in  the  non-striped  muscle  fibres 
of  the  uterus  ;  these  cause  the  organ  to  contract  in  a 
rhythmical  and  somewhat  peristaltic  manner,  the  contraction 
of  the  abdominal  muscles  and  diaphragm  being  merely 
auxiliary.  The  uterine  contractions  are  usually  accompanied 
by  a  painful  sensation,  due  to  the  pressure  exercised  on  the  nerve 
terminals,  and  are  hence  commonly  called  "labour  pains" 
{dolores  ad  jpartum).  Expulsion  is  not  affected  by  one  con- 
traction, but  by  a  series  of  contractions.  At  the  commence- 
ment the  contractions  are  feeble  and  short,  and  the  intervals 
between  them  long.  There  is  also  a  certain  gradation  in 
each  contraction.  Feeble  at  first,  it  increases  in  intensity 
until  its  maximum  is  reached,  persists  for  some  time,  and 
then  gradually  subsides.  As  parturition  progresses,  the 
separation  between  uterus  and  foetus  increases,  the  contrac- 
tions increase  in  intensity  and  duration,  while  the  intervals 
become  shorter.  These  intermissions  permit  of  the  recovery 
of  the  mother  and  foetus  from  the  inconvenience  occasioned, 
and  permit  of  the  preparation  of  the  genital  passage  for  the 
exit  of  the  foetus.  During  each  regular  pain  the  whole  of 
the  uterus  contracts.  The  cornua  become  twisted  on  them- 
selves anteriorly,,  are  shortened  through  the  action  of  the 
longitudinal  fibres,  and  are  brought  nearer  the  body  of  the 
uterus,  which  is  also  shortened.  The  sum  total  of  the  ex- 
pelling force  is  thus  centred  on  the  cervix,  and  by  means  of 
the  incompressible  liquor  amnii  gradually  opens  the  os  uteri 
for  the  extrusion  of  the  foetus.  The  cervix  gradually  becomes 
thinner,  and  the  os  is  slighly  opened.  The  membranes  con- 
taining the  foetal  fluids  enter  the  os,  and  act  as  mechanical 


162  A    TEXT-BOOK    OF    VBTBEINAEY    OBSTETRICS 

dilators ;  then  the  lower  parts  of  the  fore-limbs,  succeeded  by 
the  head  of  the  foetus,  are  introduced,  and  from  their  com- 
bined shape  act  like  a  wedge,  until,  by  eccentric  pressue,  the 
chest  of  the  foetus  is  passed  in,  and  the  os  is  thus  so  much 
dilated  that  the  uterus  and  vagina  constitute  a  common 
cavity.  Owing  to  the  equal  pressure  exerted  upon  it,  the  os 
is  usually  circular  at  this  stage.  At  first  the  dilatation  is 
slow,  especially  in  primipars  or  when  the  croup  is  presented 
or  the  body  of  the  uterus  inclines  too  much  downwards, 
causing  the  cervix  to  bend  upwards  towards  the  sacrum.  As 
soon,  however,  as  the  mechanical  action  of  the  water-bag  and 
foetus  comes  into  operation,  it  makes  rapid  progress  in  natural 
parturition. 

In  uniparous  animals  in  twin  pregnancy,  each  foetus  lives 
in  one  horn,  and  the  two  cornua  are  of  equal  size.  The 
foetuses  usually  present  anteriorly,  sometimes  posteriorly  or 
one  posteriorly.  Here  parturition  is  more  difficult  and 
slower  than  when  there  is  one  foetus.  The  uterine  contrac- 
tions commence  almost  simultaneously  in  both  cornua,  and 
the  foetus  which  is  most  advanced  or  largest  is  delivered  first. 
The  second  foetus  is  usually  expelled,  in  the  mare,  in  less  than 
ten  minutes  after  the  first ;  in  the  cow  it  may  be  one  or  two 
hours,  and  in  the  ewe  half  an  hour ;  and  frequently  delivery 
is  more  rapid  and  easier  than  with  the  first  foetus.  When  the 
number  of  foetuses  is  greater,  they  are  expelled  successively 
at  intervals  of  some  hours. 

With  the  small  muciparous  animals  in  which  the  foetuses 
are  expelled  one  after  the  other,  it  may  be  admitted  that  each 
fraction  of  the  uterus  corresponding  to  a  foetus  contracts 
in  its  turn  —  at  first  the  segment  of  one  of  the  cornua 
nearest  the  cervix,  then  the  next  segment,  and  so  on,  until 
the  one  in  proximity  to  the  ovary  is  reached,  so  as  to  get  rid 
of  all  successively,  one  cornu  expelling  a  foetus  alternately 
with  the  other.  The  uterine  contractions  are  very  powerful, 
as  is  noted  by  the  obstetrist  in  inserting  his  hand  between 
the  foetus  and  uterine  wall  during  parturition ;  and  their  force 
is  not  always  related  to  the  general  physical  powers  of  the 
animal,  though  they  are  always  more  energetic  in  the  mare 
than  the  cow,  as  well  as  more  continuous. 

After  the  os  is  completely  dilated,  the  circular  as  well  as 
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the  longitudinal  muscular  fibres  are  brought  into  action 
simultaneously  in  order  to  diminish  the  uterine  cavity  and 
quite  expel  its  contents,  and  in  this  they  are  greatly  aided 
by  the  abdominal  muscles  and  the  diaphragm.  The  animal 
"  strains  "  with  all  its  force,  and  these  throes,  which  are  in- 
voluntary to  a  great  extent,  soon  bring  the  act  to  a  termination. 
During  the  act  the  foetus  is  more  or  less  passive.  In  order  to 
make  birth  possible,  the  expelling  forces  must  be  greater  than 
the  resistance  caused  by  the  foetus  and  its  membranes  and  the 
genital  passage.  The  fseces  accumulated  in  the  rectum,  or 
urine  in  the  bladder,  sometimes  increase  the  resistance  to  be 
overcome. 

The  foetal  membranes  in  being  expelled  appear  between 
the  lips  of  the  vulva  as  a  round,  distended  tumour  filled  with 
fluid — the  "  water-bag,"  at  the  moment  a  pain  appears,  but 
flaccid  in  the  interval.  The  distension  of  the  membranes 
increases  with  the  contractions,  and  soon  the  foetal  membranes 
rupture,  when  the  allantoic  and  then  the  amniotic  fluids 
escape  from  them,  leaving  a  variable  quantity  in  the  uterus, 
of  which  some  is  discharged  in  the  vagina  during  each  con- 
traction, and  aids  in  the  passage  of  the  foetus  by  lubricating 
the  mucous  membrane. 

The  period  at  which  rupture  occurs  varies.  In  the  mare 
the  membranes  are  thicker,  tougher,  and  much  less  adherent 
to  the  uterus,  than  in  the  cow,  and  so  rupture  later ;  some- 
times they  remain  intact  until  the  foetus  is  born.  The  latter 
never  occurs  in  the  cow.  If  the  membranes  rupture  early, 
the  genital  mucous  membrane  and  foetus  become  dry,  and 
parturition  is  rendered  difiicult  or  prolonged  and  dangerous 
to  the  life  of  the  foetus. 

Signs  and  Course  of  Parturition. 

The  entire  period  of  labour  or  parturition  is,  for  convenience 
of  description,  divided  into  four  stages :  (1)  Preliminary  stage  ; 
(2)  dilatation  of  the  os  uteri;  (3)  expulsion  of  the  foetus; 
(4)  expulsion  of  the  membranes. 

1.  The  Preliminary  Stage  may  occupy  some  hours,  some- 
times even  several  days,  before  labour  proper  sets  in. 

The  mammary  glands  become  voluminous,  hard,  and  tender, 
especially  marked   in   primiparae.     The  development  of  the 
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mammEe  may  be  so  considerable  that  the  engorgement  extends 
along  the  inferior  surface  of  the  abdomen  like  an  oedema,  or 
ascends  between  the  thighs  as  high  as  the  vulva  as  a  prominent 
ridge,  while  the  skin  in  this  region,  if  unpigmented,  is  reddened. 
This  is  noted  especially  in  the  mare.  At  a  later  period  the 
teat  yields  a  serous  fluid  on  pressure ;  the  fluid  afterwards 
becomes  lactescent,  and  finally  appears  as  the  "  colostrum," 
or  first  milk. 

The  vulva  becomes  tumefied,  the  space  increases  between 
the  labia ;  the  latter  are  soft  and  flabby,  while  their  lining 
membrane  is  reddened,  and  a  viscid,  glairy  mucus  covers  it. 
This  mucus  soon  becomes  abundant,  and  is  discharged  in 
strings,  especially  in  the  cow,  and  soils  the  tail  and  hocks. 

With  these  changes  the  abdomen  becomes  more  pendent, 
the  flanks  and  croup  look  hollow.  The  spine,  particularly 
in  the  lumbar  region,  becomes  more  horizontal,  and  even 
inclines  downwards.  The  haunches  appear  to  be  wider  apart, 
and  the  gluteal  muscles  subside  owing  to  slackening  of  the 
sacro- sciatic  and  sacro-iliac  ligaments. 

The  animal  walks  sluggishly  and  unwillingly,  and,  if  at 
pasture,  remains  separate  from  its  fellows.  The  cervix  uteri 
at  this  time  is  almost  completely  effaced,  being  reduced  to  a 
thin  circular  ring,  the  tissue  of  which  is  soft,  and  the  os 
slightly  opened  if  the  animal  has  previously  had  young. 

These  phenomena  are  most  marked  immediately  prior  to 
parturition. 

The  animal  also  begins  to  be  restless  and  continually 
agitated ;  if  feeding,  it  stops  frequently  for  some  minutes, 
probably  as  the  result  of  the  commencing  contractions  of  the 
uterus.  The  mare  whisks  its  tail,  the  cow  bellows,  the  ewe 
bleats,  the  bitch  often  whines,  and  the  cat  emits  a  low  cry. 
If  the  animal  is  at  liberty,  it  seeks  a  remote,  quiet  place  in 
which  to  bring  forth  its  young ;  while  some,  such  as  the  bitch, 
cat,  sow,  and  rabbit,  prepare  a  special  nest.  These  are  the 
common  symptoms  indicative  of  approaching  parturition ; 
occasionally  they  are  deceptive,  and  they  do  not  indicate  the 
hour  or  day  at  which  parturition  will  take  place.  Occasionally 
they  occur  a  few  weeks  before  the  actual  occurrence. 

2.  Dilatation  of  the  Os  Uteri. — This  stage  is  not  well  marked 
off  from  the  first  one. 
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It  is  marked  by  increasing  uneasiness  of  the  animal — 
pawing,  lying  down  and  rising  frequently,  in  a  kind  of  aim- 
less fashion  ;  while  the  expression  and  physiognomy  betrays 
suffering.  When  the  uterine  contractions  really  commence, 
the  creature  suddenly  stops,  as  if  surprised  by  the  pain  ;  its 
eye  looks  animated  and  expresses  anguish  ;  the  skin  is  hot, 
the  pulse  quickened,  visible  mucous  membranes  injected  ;  the 
abdominal  walls  are  rigid  and  contracted,  the  flank  is  tense, 
and  very  frequently  faeces  or  urine  is  voided.  During  this 
pain,  if  the  cervix  uteri  is  explored,  it  will  be  found  that  its 
attenuated  border  tends  to  become  hard  and  prominent.  When 
the  pain  has  passed,  calm  succeeds ;  the  cervix  becomes  thick 
and  elastic,  and  the  os  is  markedly  enlarged.  Each  pain 
lasts  for  some  seconds  to  two  or  three  minutes,  the  interval  of 
quiet  continuing  for  about  fifteen  minutes  at  first,  though  it 
diminishes  when  the  contractions  become  more  frequent,  more 
energetic,  and  more  prolonged,  and  dilatation  of  the  os  pro- 
gresses. Then  the  fcetal  membranes  begin  to  be  detached 
from  the  inner  surface  of  the  uterus  and  enter  the  os,  whence 
they  pass  into  the  vagina  and  between  the  labia  of  the  vulva, 
where  they  appear  externally  as  the  "  water-bag."  In  the 
meantime  the  fore -limbs  and  head  of  the  fcetus  enter  the 
OS  and  dilate  it  to  itS'  fullest  extent,  when  the  cavity  of  the 
uterus  becomes  continuous  with  the  vagina. 

3.  Expulsion  of  the  Foetus. — The  pains  become  more  severe, 
frequent,  and  sustained,  and  to  the  uterine  contractions  are 
added  those  of  the  diaphragm,  and  abdominal  and  other 
muscles.  If  the  animal  is  standing,  it  brings  all  its  limbs 
under  the  body,  arches  the  back,  elevates  the  tail,  slightly 
flexes  the  hocks,  makes  a  deep  inspiration,  closes  the  glottis, 
and  strains  to  propel  the  fcetus  into  the  pelvis  and  rupture 
the  chorion.  At  each  contraction  the  "  water-bag  "  protrudes 
farther  beyond  the  vulva,  where  it  has  the  appearance  of  a 
bladder.  The  "  water-bag  "  usually  soon  ruptures  at  its  most 
dependent  part,  and  its  contents  partly  escape,  that  in  front 
of  the  thorax  of  the  foetus  being  retained,  and  voided  only  in 
small  quantities  to  lubricate  the  passage.  The  rupture  of  the 
membranes  occurs  earliest  in  primipars,  and  sometimes  m 
protracted  labour.  Occasionally  in  the  mare  the  membranes 
do  not  rupture  until  the  fcetus  is  expelled. 
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As  a  rule  the  fore-feet  and  the  muzzle  lying  over  and 
between  them  appear  at  the  vulva,  and  form  a  kind  of  cone  to 
bring  about  a  gradual  dilatation  of  the  vagina.  In  the  large 
animals  the  feet  come  first,  and  the  muzzle  lies  above  the 
metacarpus.  In  the  carnivora,  the  head,  being  large,  appears 
first,  and  the  fore-limbs  often  lie  at  the  side  of  or  under  the 
foetal  chest.  In  posterior  presentation,  which  sometimes 
normally  occurs,  the  hind-feet  appear  together,  and  the  hind- 
limbs  act  also  as  a  wedge  or  cone  in  causing  dilatation  of  the 
genital  passage. 

"When  the  head  has  cleared  the  vulva,  there  is  usually  a 
short  pause,  as  if  to  allow  the  tissues  of  this  region  to  become 


Fig.  52.— Cow  in  the  Act  of  Partueition  :  Standing  Position. 


accustomed  to  the  distension,  and  to  prepare  them  for  the 
still  greater  strain  which  is  yet  to  be  imposed  on  them.  The 
thorax  and  shoulders  have  now  arrived  at  the  inlet  of  the 
pelvis,  and,  as  they  form  the  greatest  thickness  of  the  trunk, 
the  contractions  which  ensue  are  most  powerful  and  con- 
tinuous, and  slowly  impel  it  to  the  outlet,  on  arriving  at 
which  a  more  energetic  and  painful  effort  than  all  the  others 
pushes  it  through.  The  bitch  and  cat  often  utter  a  cry  of 
pain  at  this  point.  The  expulsion  of  the  remaining  portion 
of  the  body  is  comparatively  easy,  as  even  the  croup  presents 
little  difficulty,  and  the  process  is  facilitated  by  the  weight  of 
the  anterior  portion  of  the  body  hanging  from  the  vulva. 

The   position   assumed  by   animals   during  parturition  is 
somewhat  variable.     The  mare,  cow,  and  sheep,  usually  give 
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birth  standing.  Sometimes,  more  especially,  the  cow  brings 
forth  in  the  reclining  position,  only  rising  when  the  act  is 
accomplished.  When  reclining,  the  animal  rests  on  the 
sternum,  the  body  inclined  to  one  side,  the  fore-limbs  beneath 
the  chest,  and  the  hind  ones  partly  under  the  abdomen.  It 
usually  only  lies  at  full  length  during  a  long,  difficult,  and 
exhausting  labour. 

The  bitch,  the  cat,  and  the  sow,  always  assume  the  recumbent 
position,  inclining  on  one  side,  the  head  directed  towards  the 
tail.  Each  fcetus,  as  it  issues  from  the  vulva,  is  within  reach 
of  the  mother's  mouth.     The  mother  removes  the  membranes 


Pig.  53. — Maee  in  the  Act  of  Paetukition  :  Eecumbbnt  Position. 

(Baumeistbe.) 


from  it,  divides  the  umbilical  cord,  cleans  the  fcetus  with  its 
tongue,  puts  it  in  a  proper  position,  and  even  directs  its  head 
towards  the  teat. 

The  total  duration  of  parturition  is  extremely  variable, 
according  to  species,  individuals,  and  accidental  circum- 
stances. With  mares  it  is  usually  brief,  and  accomplished 
in  from  five  to  fifteen  minutes.  The  rapidity  appears  to  be 
due  to  the  fact  that  the  placenta  is  detached  from  the  uterus 
during  the  early  pains,  and  consequently  the  foetus  cannot 
live  long  after  this  occurs — three  or  four  hours  being  supposed 
to  be  the  limit — unless  it  can  breathe  by  the  lungs.  The 
duration  of  parturition  in  the  cow  is,  on  the  average,  one  to 
two  hours ;  though  it  may  be  only  fifteen  minutes,  or  may  be 
extended,  without  injury  to  the  calf,  to  one  or  two  days.  The 
pains  are  not  so  powerful  or  continuous  as  in  the  mare. 


168  A   TEXT-BOOK    OF    VBTEEINARY    OBSTETRICS 

In  the  sheep  the  period  is  also  brief,  being  about  fifteen 
minutes.  If  there  are  several  lambs,  there  is  usually  an 
interval  of  fifteen  minutes  to  two  hours  between  them.  In 
the  sow,  bitch,  and  cat,  there  is  usually  a  period  of  ten  to 
thirty  minutes,  sometimes  an  hour  or  more,  between  each 
birth.  Not  infrequently  the  sow  will  bring  forth  ten  young 
ones  within  the  course  of  an  hour. 

In  those  animals  which  are  delivered  in  the  standing 
position,  the  umbilical  cord  is  ruptured  when  the  foetus 
reaches  the  ground.  In  the  cow  the  cord  is  so  short  that  it 
ruptures  before  the  hind-feet  usually  leave  the  vagina.  If  the 
mother  is  recumbent,  the  cord  is  torn  as  she  gets  up  immedi- 
ately after  parturition.  Sometimes,  however,  the  cord  is 
sufficiently  strong  and  elastic  to  resist  spontaneous  rupture, 
and  the  young  creature  is  born  with  the  membranes  attached 
to  it.  The  mother  then  by  a  remarkable  instinct,  in  cleansing 
the  young  creature  with  its  tongue,  gnaws  the  cord  and  sets 
free  its  progeny.  This  is  occasionally  noted  in  the  mare,  and 
is  quite  normal  in  carnivora. 

The  rupture  of  the  cord  usually  occurs  a  short  distance 
from  the  umbilicus,  at  about  2  inches  in  the  foal — sometimes 
at  5  or  6  inches.  The  bloodvessels  then  recoil  towards  the 
abdomen  by  the  action  of  their  elastic  fibres,  and  the  lacera- 
tion and  cold  soon  check  any  slight  haemorrhage.  Even  if 
the  cord  is  cut  through  with  knife  and  scissors,  no  serious 
results  are  to  be  apprehended.  Hemorrhage,  however,  has  been 
recorded  in  very  rare  cases  in  foals,  by  B^ranger  of  Carpi, 
and  one  case  in  the  calf  from  this  cause,  by  Peuch.  The 
portion  of  the  cord  remaining  attached  to  the  umbilicus  soon 
becomes  dry  and  withered,  and  falls  off  in  a  few  days. 

4.  Expulsion  of  the  Membranes. — The  expulsion  of  the  foetal 
membranes,  or  "  afterbirth,"  as  they  are  commonly  called, 
may  occur  at  or  immediately  after  birth,  or  be  delayed  for  a 
variable  period  depending  on  species  and  individual. 

Immediately  after  the  foetus  is  expelled,  the  uterus  con- 
tracts and  retracts  energetically  on  itself,  and  its  internal 
capacity  rapidly  diminishes  ;  consequently  the  placental 
villosities  are  detached  from  their  crypts,  and  the  placenta 
is  ultimately  separated  from  the  uterus.  These  same  uterine 
contractions  force  the  detached  foetal  membranes  through  the 
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gaping  flaccid  os  into  the  vagina,  and,  together  with  the  action 
of  the  abdominal  muscles  and  diaphragm,  which  is  again 
stimulated  and  sometimes  aided  by  the  weight  ot  the  fcetus 
and  the  umbilical  cord  outside  the  vagina,  the  membranes  are 
pushed  out  through  the  vulva.  Seldom  is  the  expulsion  of  the 
fcetal  membranes  followed  by  hsemorrhage.  The  contractions 
of  the  vagina  probably  give  little,  if  any,  assistance  in  this 
process. 

With  the  mare,  owing  to  the  disseminated  placenta  and  the 
slight  adherence  of  the  placental  villi,  the  separation  of  the 
membranes  takes  place  rapidly  ;  indeed,  the  foal  is  not 
infrequently  born  in  the  intact  envelopes.  In  the  latter  case, 
if  the  mare  should  chance  to  be  tied  in  a  stall,  assistance  may 
be  necessary  to  extract  the  foal  from  its  membranes  and 
prevent  asphyxia.  But  generally  a  few  minutes  elapse  before 
the  afterbirth  is  detached.  Ketention  of  the  placenta  is 
therefore  exceedingly  rare  in  the  mare.  When  it  does 
occur  it  is  very  dangerous,  and  in  attempting  its  removal 
there  is  a  great  risk  of  hsemorrhage. 

With  the  cow,  because  of  the  multiple  placentulse,  the 
number  of  which  may  be  over  a  hundred,  the  adhesion 
between  the  uterus  and  fcetal  membranes  is  very  intimate ; 
while  the  small  volume  of  the  cotyledons  offers  but  little 
surface  for  the  uterine  contractions  to  act  upon.  So  that 
while  it  happens  that  the  calf  is  never  born  in  its  intact 
envelopes,  it  is  also  the  case  that  the  afterbirth  is  only  slowly 
and  tardily  extruded,  two  or  more  hours,  or  even  days,  being 
required.  Eetention  of  the  placenta  occurs  frequently  in 
cows,  and  the  envelopes  often  then  require  to  be  removed 
artificially. 

Muciparous  animals  get  rid  of  the  envelopes  immediately 
after,  sometimes  with  each  foetus  and  without  any  difficulty. 
Occasionally  the  last  foetal  membranes  are  retained.  In  multiple 
birth  in  uniparous  animals,  the  fcetal  membranes  of  the  first 
foetus  may  not  be  got  rid  of,  if  they  are  not  in  the  way,  until 
the  second  foetus  is  born. 

The  bitch,  cat,  sow,  cow,  and  even  sometimes  the  mare, 
devour  the  membranes  as  soon  as  they  are  expelled,  if  they 
are  not  quickly  removed  from  beyond  their  reach.  This  habit 
does  not  usually  appear  to  cause  any  inconvenience  to  the 


170  A   TEXT-BOOK    OF    VBTEKINAEY    OBSTETRICS 

animal.     Occasionally  it  causes  the  symptoms  of  choking  in 
the  cow. 

The  early  expulsion  of  the  membranes  is  very  necessary, 
as  these  materials  become  infected  and  decompose  rapidly, 
and  if  left  may  set  up  metritis.  After  their  expulsion  the 
uterus  contracts  further  upon  itself,  so  as  to  occlude  its  lumen 
and  again  maintain  its  freedom  from  infection.  It  rapidly 
decreases  in  volume,  but  never  returns  to  the  size  of  the 
virgin  organ.  The  uterine  mucous  membrane  returns  to  its 
original  condition,  and  in  the  cow  and  ewe  the  cotyledons 
become  very  much  smaller.  The  cervix  uteri  contracts 
rapidly,  and  the  os  closes  within  a  few  days. 


PRESENTATIONS  OF  THE  FCETUS  AND  MECHANISMS 
OF  PARTURITION. 

In  studying  the  mechanism  of  parturition  it  is  necessary  to 
recognize — 

A.  The  Presentation  of  the  Foetus— i.e.,  the  region  of  its  body 
first  presented  to  the  pelvic  inlet.  The  foetus  when  covered 
by  its  envelopes  has  the  form  of  an  elongated  oval  body,  which 
may  be  passed  towards  the  pelvis,  like  a  cork  to  the  neck  of 
a  bottle,  in  three  ways,  either  by  one  of  its  ends  or  by  its 
middle.  In  the  first  instance  the  long  axis  of  the  fcEtus  lies 
parallel  to  the  long  axis  of  the  body  ;  in  the  second  instance  it 
lies  at  right  angles.  The  fundamental  presentations  considered 
in  this  way  are — 

1.  Anterior  Presentation,  in  which  the  anterior  portion  of 
the  body  of  the  foetus  is  directed  towards  the  pelvic  inlet. 
This  may  consist  of  the  head  and  fore-limb  or  the  chest. 

2.  Posterior  Presentation,  in  which  the  posterior  extremity 
of  the  body  of  the  foetus  is  directed  towards  the  pelvic  inlet. 

3.  Dorso-Lumhar  or  Dorsal  Presentation,  in  which  any  portion 
of  the  dorsal  aspect  of  the  body  of  the  foetus,  such  as  the  back, 
loins,  or  other  portion  of  the  spine,  faces  the  inlet  of  the 
pelvis. 

4.  Sterno-Abdominal  or  Ventral  Presentation,  in  which  the 
ventral  aspect  of  the  body,  with  some  of  the  limbs,  is  directed 
towards  the  pelvis. 
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In  the  last  two  presentations  the  long  axis  of  the  foetus  is 
at  right  angles  to  that  of  the  mother. 

B.  Position  of  the  Foetus.— The  presentation  being  determined 
by  the  part  of  the  fcetus  which  offers  at  the  pelvic  inlet,  it 
must  be  evident  that  this  part,  whichever  it  chance  to  be, 
may  vary  considerably  in  its  relation  to  the  circumference  of 
the  passage.  The  position  of  the  foetus  is  the  relation  of  a 
determinate  point  on  the  surface  of  the  foetus  to  an  equally 
determinate  point  of  the  pelvic  circumference.  These  points 
in  the  mother  are  constant,  and  consist  of  sacrum  above,  the 


Fig.  54. — Normal  Position  of  the  Foetus  in  the  Mare  at  Parturition  : 
First  Stage.     (Franok.) 


pubis  below,  and  the  ilium  at  each  side.  The  determinate 
points  on  the  foetus  vary  with  each  presentation.  In  designa- 
ting the  position  of  the  foetus,  it  is  necessary  to  use  a  term 
indicating  the  name  of  some  definite  point  of  the  foetus  in 
relation  to  some  part  of  the  pelvic  inlet.  Thus  the  vertebro- 
sacral position  indicates  that  the  vertebral  region  of  the 
foetus  is  in  relation  with  the  sacrum  of  the  mother.  The 
fixed  points  on  the  fcetus  taken  are  the  spinous  processes  of 
the  dorsal  vertebrae  in  the  region  of  the  withers  in  anterior 
presentation,  and  of  the  lumbar  vertebrae  for  posterior 
presentation. 
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I.  Anterior  Presentation. 

1.  Dorso-Sacral  Position.— The  vertebrae  of  the  foetus  corre- 
spond to  those  of  the  mother,  its  withers  touching  the  sacrum 
of  the  latter,  the  belly  corresponding  to  the  abdominal  walls, 
and  its  sternum  to  the  pubis. 

2.  Dorso-Pubic  Position. — Here  the  foetus  lies  on  its  back, 
with  its  withers  towards  the  pubis. 

3.  Right  Borso-Ilial  Position. — The  foetus  lies  on  the  left 
side,  its  head  to  the  right  side  of  the  mother,  the  neck  being 


Fig.  55. — Normal  Positios  of  the  FffiTtrs  in  the  Make  at  Paktuhition  : 
Second  Si'AGE.     (Franck.) 

a,  AUantois ;  b,  amnion, 

in  the  same  direction,  and  when  passing  through  the  pelvic 
cavity  touching  the  left  ilium.  Then  the  sterno-dorsal 
diameter  of  the  foetus  corresponds  to  the  bis-iliac  diameter, 
passing  through  the  centre  of  the  pelvis.  The  feet,  if  not  in 
the  pelvis,  are  directed  towards  the  right  flank  of  the  mother. 
4.  Left  Dorso-Ilial  Position. — This  is  exactly  the  reverse  of 
the  last- described  position,  the  withers  corresponding  to  the 
left  ilium.  These  two  last  positions  are  less  frequent  than 
the  j&rst  two,  as  primary  positions.     Saint-Cyr  also  describes 


PEESENTATIONS  OF  FCETUS  AND  MECHANISMS  OF  PARTUEITION    173 

other  four  oblique  positions  intermediate  between  the  four 
above  mentioned.  These  may  be  observed  when  the  sterno- 
dorsal  diameter  of  the  foetus  corresponds  to  the  obHque 
diameters  of  the  pelvis.     These  are  as  follows  : 

5.  Right   Dorso-Ilio-Sacral  Position,  intermediate  between 
the  dorso-sacral  and  right  dorso-ilial. 

6.  Left  Dorso-Supracotyloid  Position,  intermediate  between 
the  dorso-pubic  and  left  dorso-ilial  position. 

7.  Left  Dorso-Ilio-Sacral  Position,  intermediate  between  the 
dorso-sacral  and  left  dorso-ilial. 


Fig.  56. — Nokmal  Position  of  the  Fietus  in  the  Maee  :  Thiiid  Stage- 
Doeso-Saokal  Position.     (Saint-Cyk.) 


8.  Right  Dorso-Supracotyloid  Position,  intermediate  between 
the  dorso-pubic  and  right  dorso-ilial  positions. 


II.  Posterior  Presentation. 

1.  Lvmho-Sacral  Position. — Here  the  loins  of  the  foetus  are 
directed  towards  the  sacrum  of  the  mother,  the  right  coxo- 
femoral  articulation  towards  the  right  ilium,  and  the  left 
articulation  towards  the  left  ilium. 

2.  Lwmho- Pubic  Position. — The  foetus  in  this  position  lies 
on  its  back,  its  croup  and  loins  corresponding  to  the  pubis  of 
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the  mother,  while  the  limbs  are  towards  the  sacrum,  against 
which  they  are  more  or  less  pressed. 

3.  Right  Lumbo-Ilial  Position.— The  foetus  is  lying  on  the 
right  flank,  its  croup  and  loins  opposite  the  ascending  branch 
of  the  right  ilium  of  the  mother,  and  the  limbs  towards  the 
left  flank,  where  they  must  be  sought  for  if  they  do  not 
present  in  the  pelvis. 

4.  Left  Lumho-Ilial  Position.— This  is  exactly  the  reverse 
of  the  preceding  position. 


Fig.  57. — Lumbo-Saokal  Position.    (Saint-Cyk.) 


5.  Right  Lumbo-Rio-Sacral  Position. — This  is  intermediate 
between  the  lumbo-sacral  and  the  right  lumbo-ilial  positions, 
the  lumbar  region  being  towards  the  right  sacro-iliac  articula- 
tion. 

6.  Left  Luvibo-Supracotyloid  Position. — This  is  also  inter- 
mediate between  the  lumbo-pubic  and  the  left  lumbo-ilial 
position,  being  the  reverse  of  the  preceding. 

7.  Left  Luvibo-Ilio- Sacral  Position  is  intermediate  between 
the  lumbo-sacral  and  left  lumbo-ilial  positions. 

8.  Right  Lumbo-Supracotyloid  Position  is  the  opposite  of  the 
preceding. 
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III.  Dorso-Lumbar  Presentation. 

Here  the  fcetus  is  presented  across,  and  it  may  lie  on  one 
or  other  of  its  sides,  its  head  towards  one  of  the  maternal 
flanks,  and  the  body  curved  like  that  of  a  dog  asleep.  The 
determinate   point   of    the   fcetus   to   be   considered   in   this 


Fig.  58.— Eight  Cephalo-Ilial  Position  in  the  Dokso-Lumeak 

PllESENTATION.      (FkANOK.) 


presentation  is  the  head.     The  three  following  positions  are 

described :  •,      •  tj. 

1.  Right  Cephalo-Ilial  Position.— Tlhe  foetus  is  on  its  right 

side,  which  rests  more  or  less  directly  on  the  abdominal  walls 

of  the  mother,  the  head  in  the  right  flank,  the  croup  towards 
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the  left  flank,  the  body  more  or  less  curved,  and  the  dof so- 
lumbar  region  towards  the  pelvis. 

2.  Left  Cephalo-Ilial  Position. — This  is  the  reverse  of  the 
preceding. 

3.  Cephalo-Sacral  Position. — The  foetus  presents  by  its  back 
and  in  an  almost  vertical  attitude,  the  croup  resting  on  the 
floor  of  the  abdomen,  the  head  more  or  less  depressed  and 
directed  forwards  towards  the  sacro- lumbar  region,  the 
creature  being  seated,  as  it  were,  on  the  udder  of  the  parent. 


I 


Fig.  59. — Cbphalo-Sackal  Position  in  the  DoEso-LuMB.iE  Presentation. 

(Saint-Cyr.) 


IV.  Sterno- Abdominal  Presentation. 

In  this  transverse  presentation  the  foetus  offers  the  abdomen 
to  the  inlet  of  the  pelvis,  and  on  deep  exploration  the  hand 
first  meets  this  part,  and  perhaps  two  or  more  limbs,  generally 
a  hind  and  a  fore  one.  The  head  may  be  found  or  may  be 
out  of  reach  ;  or  the  head  and  limbs  may  be  doubled  back,  so 
that  no  part  of  the  creature  has  entered  the  vagina,  and  other 
parts  on  the  lower  surface  of  the  body  may  be  felt. 

In  this  presentation  there  are  three  principal  positions  : 
1.  Left  Cephalo-Ilial  Position. — The  foetus  lies  on  the  right 
side,  the  head  towards  the  left  ilium  of  the  mother,  and  the 
croup  towards  the  right  ilium. 
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2.  Right  Cephalo-Ilial  Position.— This  is  the  reverse  of  the 
left  cephalo-ilial  position. 

3.^  Cephalo-Sacral  Position.~In  this  position  the  fcetus  is 
vertical,  the  croup  being  downwards  ;  but  the  abdomen  and 
sternum  are  towards  the  pelvic  inlet,  all  the  limbs  being 
directed  towards  the  os  uteri,  while  the  withers  correspond  to 


Fig.  60. — Left  Oephalo-Ilial  Position  in  the  Stbkno-Abdominai, 
Presentation.     (Fkanck.) 


the  sacro-lumbar  region,  and  the  head  is  turned  to  the  back 
or  sides  of  the  foetus. 

A  study  of  the  above  positions  enables  one  to  give  a  more 
accurate  description  of  normal  and  abnormal  presentations 
and  positions,  and  of  the  best  means  of  overcoming  the  latter 
difficulties.  The  following  table  shows  at  a  glance  the  dif- 
ferent presentations  and  positions  (according  to  Violet) : 

12 
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r  Anterior 


Longitudinal 


Transverse 


.  Posterior 


-  Dorso-lumbar 


.  Sterno-abdominal  ■ 


(Dorso-sacral. 
Eight  Dorso-ilio-sacral. 
Left  Dorso-ilio-saoral. 
Bight  Dorso-ilial. 
Left  Dorso-ilial. 
Eight  Dorso-supraootyloid. 
Left  Dorso-supracotyloid. 
,  Dorso-pubio. 
'  Lumbo-sacral. 
Eight  Lumbo-ilio-saoral. 
Left  Lumbo-ilio-saoral. 
Eight  Lumbo-Uial. 
Left  Lumbo-ilial. 
Eight  Lumbo-supracotyloid. 
Left  Lumbo-supracotyloid. 
Lumbo-pubic. 
I  Eight  Cephalo-ilial. 
J.  Left  Cephalo-ilial. 
{  Cephalo-saoral. 

{Eight  Cephalo-ilial. 
Left  Cephalo-ilial. 
Cephalo-sacral. 


MECHANISM  OF  PARTUEITION. 

As  mentioned  on  p.  97,  during  the  later  stages  of  preg- 
nancy, the  foetus  of  the  mare  lies  on  its  back  with  its  limbs 
flexed,  its  neck  bent  and  mouth  touching  the  breast  (see 
Fig.  54).  Before  birth  the  foetus  is  rotated  on  its  long  axis 
by  the  muscular  action  of  the  uterus  so  that  it  successively 
turns  on  its  side  (see  Fig.  55),  and  later,  its  back  is  directed 
upwards.  The  limbs  become  extended  through  the  foetal 
movements.  In  the  cow,  the  body  of  the  foetus  appears 
towards  the  end  of  gestation  also  to  lie  on  one  side,  and  pre- 
paratory to  parturition  rotates  on  its  long  axis  as  in  the  mare. 
Failure  to  effect  these  changes  may  act  as  a  cause  of  difficult 
parturition. 

Of  the  different  presentations  enumerated,  the  anterior, 
with  the  dorso-sacral  position,  in  which  the  fore-feet  and 
head  present  simultaneously,  is  the  only  one  which  we  may 
call  "  natural,"  especially  with  the  larger  animals  and 
primiparse. 

At  the  same  time  birth  often  requires  no  assistance  when  the 
presentation  is  posterior  and  the  hind-limbs  are  presented. 
In  the  mare,  however,  it  very  often  entails  the  death  of  the 
foal. 
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Mare — Anterior  Presentation. 


1.  Mechanism  of  Parturition  in  the  Dorso-Sacral  Position. — 
In  this  position,  when  perfectly  natural,  the  head  and  fore- 
legs first  enter  the  pelvic  inlet;  the  head  is  extended,  the 
forehead  looking  up  towards  the  sacrum,  chin  towards  the 
pubis,  nose  forwards,  the  lower  jaw  resting  on  the  outstretched 
limbs,  the  feet  of  which  extend  a  little  beyond  the  nose.  Then 
comes  the  neck,  and  after  it  the  chest  and  shoulders,  which 
arrive  at  the  inlet  when  the  nose  and  feet  show  themselves  at 
the  vulva.  The  head  and  limbs  present  no  difficulty  for  their 
passage,  as  the  pelvic  diameters  readily  admit  them  when  the 
soft  parts  are  sufficiently  relaxed.  The  diameter  of  the  chest 
of  the  foetus  is,  however,  greater  than  that  of  the  pelvis.  In 
normal  parturition  the  biscapulo-humeral  diameter  of  the 
foetus  is  less  by  IJ  to  2  inches  than  the  bis-iliac  diameter  of 
the  female  pelvis,  while  the  sterno-dorsal  diameter  of  the 
young  creature  exceeds  that  of  the  sacro-pubic  diameter  of 
the  mother's  pelvis  by  1  to  3^  inches  (Saint-Cyr).  The  chest 
of  the  foetus  must  undergo  a  decrease  in  size,  and  especially 
in  its  vertical  diameter,  before  it  can  clear  the  inlet.  For  this 
purpose  the  dorsal  spines,  which  are  almost  cartilaginous,  bend 
backwards.  The  withers  first  enter  under  the  sacrum,  and 
the  sternum  below  is  pushed  back  by  the  anterior  border  of 
the  pubis,  and  the  chest  in  this  way  submits  to  a  process  of 
elongation  which  notably  diminishes  the  vertical  diameter  of 
the  chest.  The  shoulders  of  the  foetus  also,  on  arriving  at 
the  pelvic  entrance,  come  in  contact  with  the  ascending 
branches  of  the  ilium,  and  are  thrown  back  somewhat, 
leaving  the  anterior  portion  of  the  chest  free,  and  so 
diminishing  its  diameter. 

In  the  larger  animals  the  pelvis  cannot  undergo  any 
sensible  increase  in  size  during  the  passage  of  the  deepest 
portion  of  the  foetal  body  through  the  inlet— in  the  mare  an 
absolute  inextensible  bony  girdle.  Lafosse  has  sawn  through 
the  pubes  of  mares  about  to  foal,  and  he  found  during  par- 
turition that  there  was  only  a  space  of  two  lines  between  the 
sawn  margins,  so  that  it  is  the  body  of  the  foetus  which  has 
to  accommodate  itself  to  this  part  of  the  passage  at  this  stage 
of  delivery. 
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Behind  the  inlet  the  pelvic  canal  may  be  enlarged  by  the 
extensibility  of  the  maternal  tissues.  The  sacro-sciatic  liga- 
ments are  softened  and  more  elastic  during  birth,  the  sacro- 
iliac and  sacro-lumbar  articulations  are  increased  in  mobihty, 
and  even  the  posterior  part  of  the  ischio-pubic  symphysis  may 
be  slightly  relaxed.  Hence,  when  once  approaching  the  out- 
let, the  progress  of  birth  is  more  rapid,  and  may  be  aided  by 
the  elevation  of  the  tail  of  the  mother. 

A  slight  check  to  expulsion  is  observed  when  the  croup 
arrives  at  the  inlet,  as  this  part  nearly  corresponds  in 
diameter  to  this  opening.  Here  occasionally  friction  occurs, 
especially  if  the  croup  is  largely  developed.  One  haunch  may 
pass  into  the  inlet  before  the  other,  and  thus  facilitate  the 
passage. 

2.  Mechanisvi  of  Parturition  in  the  Dorso-Ilio-Sacral  Position. 
— These  positions  are  two  in  number  and  symmetrical,  and 

probably  are  frequent  at  the  commencement  of  birth  in  the 
anterior  presentation,  when  the  width  of  the  pelvis  exceeds  its 
depth — the  oblique  diameters  being  even  greater  than  the 
vertical — so  that  the  foetal  thorax  enters  even  more  easily,  and 
it  is  only  when  the  croup  reaches  the  inlet  that  the  foetus  is 
compelled  to  rotate  slightly  on  itself  to  assume  the  first 
position  on  its  passage  outwards  ;  when  the  depth  of  the  pelvis 
is  greater  than  its  width,  this  rotation  is  effected  spon- 
taneously at  the  commencement  of  birth,  so  that  these  oblique 
positions  are  as  favourable  as  the  dorso-sacral  position. 

3.  Mechanisvi  of  Parturition  in  the  Dorso-Ilial  Position. — 
These  lateral  positions,  also  two  in  number,  are  rarely 
primary,  but  are  sometimes  found  as  secondary  positions,  due 
to  the  reduction  of  some  malpresentations.  They  are  usually 
difficult,  even  although  the  bis-iliac  diameter  of  the  mare  be 
equal  to  the  sacro-pubic.  The  dorsal  spines  sometimes  become 
jammed  against  the  ascending  branches  of  the  ilia.  If  the 
pelvis  is  sufficiently  wide  and  the  foetus  small,  the  latter  may 
rotate  so  that  its  greatest  diameter  may  be  brought  opposite 
to  the  oblique  diameter  of  the  inlet,  and  its  expulsion  easily 
effected.  If  the  pelvis  is  narrow,  the  position  must  be  changed 
to  the  oblique  or  dorso-sacral  before  birth  is  possible. 
Frequently  aid  is  necessary  to  effect  delivery  when  the 
foetus  lies  in  this  position. 
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Posterior  Presentation. 


Mechanism  of  Parturition  in  the  Lwnbo-Sacral  Position. — 
The  only  position  in  a  posterior  presentation  compatible  with 
a  spontaneous  delivery  is  the  lumbo-sacral.  The  loins  of  the 
foetus  are  directed  towards  the  sacrum  of  the  mother,  the 
hind-limbs  are  in  complete  extension  and  entering  the  inlet, 
so  as  to  open  the  passage  for  the  body.  This  presentation  is 
not  so  common  in  the  mare  as  the  anterior  presentation, 
and  the  position  is  far  less  favourable  than  the  first  anterior 
position.  The  croup  of  the  foetus  does  not  admit  compression, 
and  its  diameters  are  nearly  equal  to  those  of  the  pelvis.  Its 
upper  part  presses  against  the  saero- vertebral  angle,  while 
the  prominent  stifles  present  against  the  edge  of  the  pubis, 
and  the  hip-joints  against  the  shafts  of  the  ilium.  Entrance 
of  the  foetus  into  the  pelvis  is  therefore  slow  and  difficult, 
and  when  effected  the  chest  has  to  follow,  and  is  compressed, 
as  in  the  anterior  presentation.  But  there  is  a  tendency  to 
erect  the  dorsal  spines,  and  to  carry  the  ribs  and  sternum 
forwards,  and  so  increase  the  diameter  of  the  foetus.  When 
the  foetal  fluids  have  escaped,  and  the  passage  becomes  dry, 
the  set  of  the  hair  of  the  foetus  may  adversely  affect  the 
passage  of  the  foetus.  Under  other  conditions  it  is  hardly 
likely  to  prejudice  birth  to  any  appreciable  extent.  In  this 
case  the  young  creature  incurs  the  greatest  danger.  Labour 
is  more  likely  to  be  successful,  and  less  tedious,  if  the 
haunches  of  the  foetus  present  one  after  the  other  at  the 
inlet. 

Cow — Anterior  Presentation. 

The  mechanism  of  parturition  in  this  case  is  similar  to 
that  in  the  mare.  The  principal  difficulty  is  experienced  by 
the  foetal  thorax,  which  is  slightly  larger  in  every  sense  than 

the  inlet. 

The  bicoxo-femoral  diameter  of  the  croup  slightly  exceeds 
the  bis-iliae  diameter  of  the  pelvis ;  but  possibly  the  pelvis  of 
the  calf,  being  more  cartilaginous  and  supple  than  that  of  the 
foal,  may  be  submitted  to  a  slight  temporary  compression. 

The  progress  of  the  calf  through  the  pelvis  is  more  pro- 
tracted than  that  of  the  foal,  owing  to  the  great  length  of  the 
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maternal  ischio-pubic  symphysis  and  the  more  considerable 
extent  of  the  pelvic  walls,  as  well  as  the  peculiar  curve  in  the 
floor  of  the  pelvis.  The  various  positions  in  this  presentation 
do  not  differ  much  from  those  in  a  mare  with  a  narrow  pelvis. 
The  same  may  be  said  of  the  positions  in  the  posterior 
presentation.  In  the  lumbo-sacral  position  the  calf  is  more 
frequently  born  than  the  foal,  because  the  stifles  of  the  calf 
are  more  oblique,  and  are  not  so  liable  to  be  held  by  the, 
anterior  border  of  the  pubis,  and  the  femurs  are  not  much 
longer  than  the  sacro-pubic  diameter.  The  cow  is  more 
rarely  subject  to  injury,  and  more  frequently  calves  spon- 
taneously, when  the  calf  is  in  this  position. 

The  Smaller  Animals. 

In  a  general  way,  the  same  remarks  are  applicable  here  to 
presentations  and  positions  as  in  the  case  of  the  mare  and 
cow. 

In  the  sheep  and  goat  especially,  similar  modifications 
occur  in  the  foetus,  when  single,  during  parturition.  In 
multiple  gestation  the  dimensions  of  the  young  animals  are 
frequently  less  than  those  of  the  pelvis,  and  parturition  is 
therefore  comparatively  easier.  The  latter  is  nearly  always 
the  case  with  the  sow,  and  even  more  frequently  with  the 
bitch  and  cat.  In  the  bitch,  in  the  anterior  presentation,  the 
fore-limbs  of  the  fcetus  are  frequently  placed  alongside  the 
thorax  in  traversing  the  pelvis.  The  head  of  the  foetus  is 
even  more  voluminous  than  the  chest,  and  is  not  nearly  so 
compressible.  The  head  presents  usually  the  most  serious 
obstacle  to  parturition,  especially  when  it  is  not  only  large, 
but  the  muzzle  short.  The  posterior  presentation  is  frequent 
in  carnivora,  and  offers  no  special  difficulty. 

NECESSARY  AID  IN  NORMAL  PARTURITION. 

As  a  rule,  parturition  is  generally  effected  in  animals  in  a 
spontaneous  manner,  and  without  danger  or  prejudice  to  the 
mother  or  offspring.  But  because  of  the  unfavourable  con- 
sequences sometimes  noted,  certain  precautions  should  be 
observed  with  animals,  especially  if  they  are  valuable  and 
artificially   kept.      The   nearer   to   the   state   of   nature   the 
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animals  are  kept,  the  fewer  are  the  precautions  necessary  to 
be  taken.  An  animal  tied  up  in  a  stall  among  the  animals 
of  the  same  or  different  species  is  more  exposed  to  accidents 
than  one  which  is  in  a  place  by  itself,  or  which  is  at  liberty 
in  pasture  or  meadow.  Probably  the  open  field  is  the  best 
place  in  which  any  of  the  herbivora  may  give  birth  to  their 
progeny  when  the  weather  is  favourable ;  but  the  objection  to 
it  is  that,  if  any  difficulty  arises  during  the  act,  it  will  not 
come  under  observation  for  some  time  afterwards.  If  the 
animal  is  housed,  the  mare  about  to  foal  should  be  allowed 
a  perfectly  clean,  roomy  loose-box,  well  supplied  with  soft 
litter  ;  and  the  cow  should,  if  possible,  be  similarly  provided. 
If  either  animal  must  be  kept  tied,  owing  to  want  of  other 
facilities,  then  the  fastening  should  be  of  such  a  kind  that  it 
can  readily  be  undone  when  required.  The  sow  should  have 
a  separate  sty,  and  even  the  sheep  may  need  a  separate 
allotment.  When  the  female  is  kept  in  a  dwelling,  the 
temperature  should  be  comfortable  and  the  ventilation  good. 
During  labour  the  animal  should  be  allowed  perfect  quietude  ; 
and  if  the  light  of  the  stable  is  too  bright,  it  may  be  partially 
excluded.  A  trustworthy  person  should  keep  it  under  observa- 
tion, in  order  to  avoid  accidents  ;  but  he  should  keep  himself 
out  of  sight,  and  meddle  with  the  animal  as  little  as  possible. 
Some  creatures,  and  particularly  mares,  are  rendered  peevish 
and  fidgety  if  they  see  anyone  present  during  parturition, 
and  this  process  is  interfered  with.  Unless  something  irregular 
or  abnormal  occurs  during  this  act,  all  should  be  left  to 
nature.  The  irregularities  consist  chiefly  of  hurried  and 
protracted  parturition,  being  only  modifications  of  natural 
labour,  and  the  difficult  cases  coming  under  the  heading  of 
dystokia. 

Whether  called  into  a  case  of  irregular  or  abnormal  par- 
turition, the  first  care  of  the  veterinary  surgeon  will  be  to 
assure  himself  as  to  the  state  of  the  animal  and  the  progress 
made  in  the  act.  Under  natural  circumstances  the  labour 
pain  should  be  normal,  and  the  act  should  neither  be  hurried 
nor  yet  too  slow;  and  the  mother  should  not  exhibit  any 
constitutional  weakness  or  physical  debility.  The  preparatory 
labour  pains  must  not  be  mistaken  for  real  expulsive  efforts. 
When   the   genital   structures  and  the  pelvis   appear  to  be 
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normal,  and  the  course  of  parturition  remains  normal, 
nothing  should  be  done  under  ordinary  circumstances.  '  It 
is  only  when  obstacles,  insurmountable  by  the  natural 
efforts  of  the  animal,  offer  themselves  that  aid  must  be 
rendered. 

With  the  mare,  however,  delay  should  not  be  pushed  too 
far,  as  the  foetal  placenta  is  very  easily  detached  from  the 
uterine  surface,  and  the  foetus  may  die  of  asphyxia  or 
inanition.  So  quickly  does  the  latter  take  place,  that  it  is 
very  seldom  that  the  veterinary  surgeon,  in  dealing  with  a 
difficult  parturition  in  the  mare,  delivers  a  live  foal  because 
he  is  not  called  in  or  does  not  arrive  at  the  case  early  enough. 
If,  after  expulsive  efforts  have  been  active  for  a  quarter  of  an 
hour  in  the  mare  or  two  or  three  hours  in  the  cow  there  is 
no  apparent  progress,  then  it  is  necessary  to  make  an  exami- 
nation of  the  uterus  and  foetus  through  the  vagina.  For  this 
purpose  the  hand  and  arm  must  be  clean,  lubricated,  and 
antisepticized,  to  prevent  infection  of  the  genital  tract.  The 
time  chosen  should  be  the  interval  between  the  pains,  and 
the  exploration  may  be  made  while  the  animal  is  standing  or 
lying,  the  former  for  convenience  to  the  operator.  Care  must 
be  taken  not  to  rupture  the  membranes  if  still  intact.  In  the 
bitch  and  cat  the  finger  only  can  be  used  for  exploration. 

By  this  examination  it  can  be  easily  ascertained  if  the 
pelvic  and  genital  passages  are  normal,  whether  the  os  is 
opened  or  constricted,  whether  the  foetus  is  normal,  alive, 
and  natural  in  form  and  size,  and  in  such  a  position  that  it 
can  be  expelled  without  assistance.  If  the  act  of  parturition 
is  not  advanced,  and  the  foetal  membranes  are  intact,  and  the 
soft  parts  through  which  the  foetus  has  to  pass  are  not  enough 
dilated,  time  ought  to  be  permitted  for  this  to  take  place.  If 
this  is  accelerated  by  the  intervention  of  art,  accidents  are 
more  likely  to  occur. 

The  intelligent  owner  of,  or  attendant  on,  an  animal  which 
is  about  to  bring  forth  should  be  able  to  ascertain  the  position 
of  the  foetus ;  but  if  there  is  anything  apparently  abnormal, 
he  should  not  attempt  to  deliver  the  animal  himself,  as  he 
may  only  aggravate  the  accident  and  render  relief  more 
difficult.  The  skill  of  the  veterinary  surgeon  should  be 
applied  to  the  case  as  early  as  possible,  in  order  to  preserve, 
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not  only  the  mother,  but  also  the  offspring.  Often  the 
veterinarian  is  not  appealed  to  until  great  damage  has  been 
done  by  the  owner,  his  servants  and  neighbours,  or  the 
empiric,  and  valuable  time  lost.  The  case  then  may  be  one 
of  extreme  difficulty  or  hopelessness  from  exhaustion  or 
injury. 

Occasionally,  protracted  labour,  where  all  the  appearances 
are  otherwise  normal,  is  observed  in  emaciated,  puny,  and 
frequently  old  animals,  which  are  debilitated  from  lack  of 
sufficient  and  good  food,  from  prolonged  lactation,  overwork, 
or  worn  by  chronic  wasting  diseases.  It  may  also,  but 
rarely,  be  due  to  congenitally  feeble  development  of  the 
uterine  muscular  fibres,  and  to  diminished  contractility  of 
these  by  over-distension  of  the  uterus  during  pregnancy  or 
by  disease.  The  symptoms  are — comparatively  shallow  and 
repeated  inspirations,  feeble  and  infrequent  straining,  weak 
pulse,  restlessness  and  symptoms  of  suffering,  extremely  slow 
progress  in  birth.  If  the  hand  is  introduced  into  the  vagina, 
it  will  be  noticed  that  the  uterine  contractions  are  weak.  The 
chief  danger  here  is  that  the  life  of  the  foetus  is  imperilled, 
as  the  placenta  may  be  detached  from  the  uterus,  especially  in 
the  mare.  Such  eases,  where  there  is  no  obstruction,  should 
be  treated  with  stimulants,  such  as  strychnine,  ammonia, 
alcohol,  or  ergot  of  rye  or  its  derivatives,  especially  in  the 
bitch,  and,  if  necessary,  moderate  and  judicious  traction  on 
the  fcetus  when  the  mother  makes  expulsive  efforts. 

Death  of  the  Foetus. 

When  parturition  is  retarded,  it  is  often  necessary  to  ascer- 
tain whether  the  foetus  is  dead  or  alive.  This  is  by  no 
means  always  easy.  So  long  as  the  fcetus  displays  active 
movements,  it  is  alive ;  but  the  absence  of  these  is  not  absolute 
proof  that  it  no  longer  lives,  for  sometimes,  when  it  is  partly 
in  the  pelvis,  and  the  waters  have  escaped,  so  that  the  uterus 
encloses  it  firmly,  though  still  living,  it  remains  passive,  and 
cannot  be  stimulated  to  movement.  Should  the  presentation 
be  anterior,  then  passing  the  fingers  into  its  mouth  and 
titillating  the  tongue  will  prove  a  test  of  its  vitality,  as  the 
jaws  and  tongue  are  most  certain  to  move  if  it  lives  ;  but  the 


186  A   TEXT-BOOK    OF    VETEEINABY    OBSTETRICS 

absence  of  movement  will  not  be  decisive,  though  it  will  con- 
stitute very  probable  evidence  of  death.  If  the  umbilical  cord 
can  be  reached  and  seized  between  the  thumb  and  index- 
finger,  slight  compression  will  discover  whether  or  not  the 
arteries  pulsate.  The  absence  of  pulsation  is  strong  presump- 
tion that  the  foetus  is  dead. 

The  coldness  of  the  parts  of  the  foetus  external  to  the  vulva 
of  the  mother,  when  well  marked,  is  also  a  sign  of  death. 
The  foetor  of  the  liquor  amnii  is  also  indicative  of  death. 
When  decomposition  has,  however,  well  advanced,  and  the 
foetus  is  emphysematous  and  its  hair  easily  removed,  then 
there  can  be  no  doubt  as  to  its  being  dead.  Frequently  the 
expulsive  efforts  cease  for  a  time  if  the  foetus  is  dead  within 
the  uterus ;  but  if  it  has  passed  into  the  pelvic  inlet,  the 
pains  continue  as  usual.  In  the  cow  the  foetus  may  be  alive, 
though  the  labour  pains  have  ceased  for  some  hours,  or  only 
occur  at  long  intervals.  In  the  bitch,  when  the  pains  are 
weak,  the  first  puppy  that  presents  is  usually  dead. 

The  Causes  of  the  Death  of  the  Foetus  are — 

1.  Knots  and  twists  on  the  umbilical  cord,  extremely  rare 
in  the  domesticated  mammals  because  of  the  shortness  of  the 
cord. 

2.  Prolonged  compression  of  the  umbilical  cord,  due  to  the 
foetus  remaining  a  long  time  in  the  passage,  whereby  the 
circulation  of  the  blood  is  checked. 

3-  Premature  ^rupture  of  the  foetal  membranes  and  total 
escape  of  the  liquor  amnii,  which,  if  parturition  is  not  soon 
completed,  exposes  the  foetus  to  great  danger  of  immediate 
pressure  of  the  uterus  upon  it. 

4.  Disunion  between  the  uterus  and  foetal  envelopes,  by 
which  the  vital  connection  between  the  mother  and  foetus  is 
interrupted ;  and  if  the  latter  is  not  quickly  expelled,  it  must 
die  from  asphyxia.  Owing  to  the  difference  in  the  placenta- 
tion  of  the  different  animals,  it  is  not  equally  common  in  all. 

The  foal  as  a  rule  does  not  live  in  the  uterus  of  the  mare 
for  more  than  three  or  four  hours,  often  less,  after  the  first 
expulsive  efforts ;  while  the  calf  in  the  same  condition  can 
live  much  longer,  sometimes  for  several  days,  after  the  com- 
mencement of  labour. 

The  foetus  may  also  perish  when  it  is  in  the  wrong  position. 


NECESSARY   AID    IN    NORMAL    PARTURITION  187 

or  IS  of  unusual  size,  and  force  has  to  be  employed  in  deliver- 
ing It  m  which  case  undue  compression  of  the  chest  may 
impede  the  action  of  the  heart. 

Death  of  the  foetus  does  not  of  itself  interfere  with  delivery, 
until  It  is  followed  by  some  rigor  mortis  or  emphysema.  It 
has  been  thought  that  the  dead  fcetus  does  not  stimulate  the 
contractions  of  the  uterus. 

Probably  the  chief  action  which  a  living  fcetus  has  in 
aiding  parturition  is  to  rectify  trifling  irregularities  in 
presentation  or  position  by  its  automatic  or  more  or  less 
instinctive  movements. 

Eupture  of  the  Water-Bag.— K&  a  rule  this  may  be  left  to 
Nature.  In  the  mare  it  occasionally  happens  that  the  foal 
IS  born  without  rupture  of  the  foetal  membranes,  and  may  be 
m  danger  of  asphyxia.  In  such  a  case  it  is  necessary  to 
mcise  the  membranes  as  soon  as  the  foal  is  born,  so  as  to 
avert  that  accident.     This  is  never  necessary  in  the  cow. 

When  the  foetal  membranes  rupture  too  early,  the  uterus 
contracts  on  the  foetus  and  the  genital  passage  becomes  dry 
and  adherent,  and  these  conditions  are  opposed  to  birth.  In 
this  case  artificial  lubricants  must  be  introduced  into  the 
genital  passage. 

Traction  of  the  foetus  in  normal  birth  is  not  called  for  when 
the  animals  are  in  a  state  of  nature.  But  under  artificial 
conditions,  and  when  the  mother  is  a  primipara — as,  e.g.,  a 
heifer — or  is  old  and  feeble,  some  assistance  is  required. 
Traction  in  these  cases  should  be  slow  and  moderate,  and 
only  applied  to  supplement  the  expulsive  efforts  of  the  animal. 
The  simplest  and  safest  traction  is  that  made  by  the  hands  of 
the  operator,  so  as  to  avoid  injury  both  to  mother  and  foetus. 
In  the  dorso-sacral  position,  gentle  traction  may  be  made  on 
the  pastern  of  each  fore-leg  when  these  and  the  head  have 
cleared  the  vulva.  The  direction  of  the  traction  should  be 
obliquely  downwards  and  backwards  towards  the  hocks  of  the 
mother,  so  as  to  allow  the  body  of  the  foetus  to  follow  the 
curve  of  the  pelvis ;  inclining  the  traction  a  little  to  the  right 
and  left  will  also  aid  in  passing  the  shoulders,  and  afterwards 
the  haunches.  If  the  foetus  is  in  the  dorso-ilio-sacral  position, 
the  feet  while  in  the  vagina  should  be  prevented  from  pressing 


188  A    TEXT-BOOK    OF    VETEEINAEY    OBSTETRICS 

against  the  sacrum,  and  brought  gently  outside  the  vulva 
along  with  the  head.  Then  traction  may  be  employed,  and 
should  first  be  upwards  and  backwards,  so  as  to  clear  the 
withers  from  the  brim  of  the  pelvis,  against  which  they 
sometimes  jam.  When  this  is  effected,  the  same  procedure 
as  in  the  other  case  is  to  be  adopted. 

In  the  dorso-ilial  position,  if  recognized  in  time,  the  attempt 
should  be  made  to  convert  into  the  dorso-sacral  position  before 
the  chest  enters  the  pelvis.  If  the  foetus  is  already  in  the 
passage,  the  feet  should  be  guided  outside  the  vulva,  and  then 
the  forearm  is  seized,  and  used  to  turn  the  withers  towards 
the  sacrum  of  the  mother.  Moderate  traction  is  afterwards 
employed  on  the  limbs.  If  the  fcetus  presents  posteriorly, 
in  the  lumbo-sacral  position,  expulsion  must  be  hastened  as 
soon  as  the  body  enters  the  pelvic  canal,  because  of  the  danger 
to  the  life  of  the  foetus  from  pressure  on  the  umbilical  cord. 
If  employed  in  the  early  stages,  the  traction  on  the  hind-limbs 
is  directed  upwards  and  backwards  in  order  to  carry  the 
stifles  over  the  brim  of  the  pubis,  which  sometimes  checks 
them ;  then  downwards  to  bring  the  croup  below  the  sacrum ; 
and  lastly  an  alternate  movement  from  left  to  right  and  right 
to  left,  to  free  the  haunches  one  after  the  other. 

In  the  lumbo-ilio-sacral  and  lumbo-ilial  positions,  the  foetal 
croup  passes  along  easily,  when  the  pelvis  is  deeper  than  it 
is  wide — as  in  the  cow.  The  limbs  only  need  careful  direction 
through  the  vagina  ;  and  when  the  croup  has  entered  the  pelvic 
cavity,  the  body  should  be  so  rotated  as  to  bring  the  large 
diameter  of  the  chest  to  correspond  with  the  vertical  diameter 
of  the  inlet. 

Gemellar  pregnancy  is  not  usually  recognized  in  uniparous 
animals  until  birth  takes  place.  The  escape  of  only  a  small 
quantity  of  liquor  amnii,  and  the  small  size  of  the  creature 
first  delivered,  when  compared  with  the  size  of  the  mother's 
abdomen,  are  not  infallible  indications  that  more  young  will 
be  produced.  Usually  the  foetuses  present  in  succession  and 
no  assistance  is  required.  Earely  two  foetuses  present  at  the 
same  time,  and  neither  can  come  through.  Then  it  is  neces- 
sary to  push  back  the  one  least  favourably  presenting,  and  to 
keep  it  away  until  the  fore  or  hind  limbs  of  the  other  are 
engaged  in  the  passage.     Although  this  is  but  a  rare  occur- 
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rence,  it  impresses  one  with  the  importance,  at  a  vaginal 
exploration,  of  making  certain  that  the  parts  presented  belong 
only  to  one  foetus. 

After  Labour. 

When  the  parturition  has  been  normal,  simple  hygienic 
measures  are  all  that  are  necessary.  The  mother  must  be 
kept  quiet,  comfortable,  with  plenty  of  fresh  air.  If  the  mare 
is  perspiring,  she  should  be  well  wisped,  and  if  necessary  a 
blanket  applied.  A  gallon  or  so  of  nourishing  tepid  gruel 
may  be  given  to  the  mare  or  cow.  Clean  dry  litter  should  be 
plentifully  supplied.  Afterwards  the  young  may,  if  necessary, 
be  assisted  to  the  teat.  The  foetal  membranes  should  be  got 
rid  of,  and  any  discharge  on  the  tail  and  thighs  of  the  mother 
washed  or  wiped  away.  Afterwards  the  diet  should  consist 
of  grass,  mashes,  etc.  For  the  working  mare,  from  three  to 
eight  days'  rest  should  be  allowed  to  permit  of  complete 
recovery. 

In  protracted  parturition,  where  there  is  a  likelihood  of 
injury  to  the  genital  passages,  the  latter  should  be  flushed 
out  with  sterilized  water,  or  normal  saline  solution,  or  a  weak, 
non-irritant  antiseptic  lotion,  such  as  contains  boric  acid  or 
potassium  permanganate,  to  prevent  metritis  or  metroperito- 
nitis. Where  debility  results,  stimulants  should  be  adminis- 
tered. When  turned  out  to  pasture,  the  animals  should  be 
afforded  protection  in  bad  weather. 

With  regard  to  ewes,  if  the  weather  is  mild  and  the  situation 
favourable,  protection  is  not  required.  When  more  than  one 
lamb  is  likely  to  be  produced,  the  first  should  be  kept  warm 
and  receive  a  little  cow's  milk  diluted  with  water  until  the 
ewe  has  finished  lambing.  Twin  lambs  may  easily  be  reared 
by  a  strong  mother ;  but  as  a  rule,  if  there  are  more  than 
two,  the  extra  lambs  should  be  put  to  another  ewe  or  reared 
artificially.  In  order  to  overcome  the  repugnance  so  often 
manifested  by  the  ewe  to  a  strange  lamb,  if  its  own  has  died, 
the  foster-lamb  may  be  covered  or  rubbed  with  the  skin  of  the 
dead  creature,  or  the  two  may  be  placed  together  during  the 
night,  or  even  put  into  a  dark  shed  along  with  a  dog,  which 
will  induce  the  ewe  to  protect  and  take  to  the  lamb.  The 
same  care  is  necessary  for  the  goat. 
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The  sow  generally  suffers  from  weakness  and  prostration 
after  parturition,  and  requires  plenty  of  nourishing  and  easily- 
digested  food.  When  this  is  given,  there  is  less  likelihood  of 
the  animal  devouring  its  young,  and  especially  if  it  is  not 
irritated  by  the  presence  of  people. 

The  bitch  should  not  be  allowed  to  rear  too  many  puppies  ; 
and  warmth,  a  dry  abode,  and  good  food,  must  be  allowed. 
A  prospective  foster-mother  does  not  readily  take  to  strange 
puppies;  sprinkling  these  with  some  of  its  milk  has  been 
sometimes  successful.  In  cases  where  a  foster-mother  cannot 
be  obtained,  an  artificial  one,  consisting  of  a  bottle  with  pro- 
jecting teats,  is  used.  The  milk  is  introduced  to  the  bottle, 
and  the  puppies  soon  learn  to  remove  the  milk  by  sucking 
the  teats.  Constipation  is  not  infrequent  after  parturition, 
and  this  may  be  removed  by  a  laxative,  such  as  castor-oil  or 
syrup  of  buckthorn. 

Attention  to  the  Offspring. 

The  foetus  must,  if  born  in  the  foetal  membranes,  be  freed 
from  theni  to  prevent  asphyxia.  If  the  umbilical  cord  is 
not  ruptured,  it  should  be  ligatured  with  an  antiseptic  cord 
about  2  inches  from  the  umbilicus,  and  then  the  distal  end 
cut  through,  or  it  should  be  severed  by  scraping.  Frequently 
the  young  creature  is  born  in  a  state  of  suspended  animation 
or  syncope,  and  at  first  gives  no  sign  of  life.  Especially  is 
this  the  case  with  calves  after  protracted  labour.  The  life  of 
the  animal  should  not  be  despaired  of  until  certain  attempts 
have  been  made  to  stimulate  respiration.  The  mucus  must 
first  be  removed  from  the  mouth  and  nostrils.  The  young 
animal  should  then  be  raised  up  with  the  hind-limbs  and 
thrown  on  one  side  and  then  on  the  other,  and  the  move- 
ment repeated  several  times  if  necessary.  Other  methods 
of  stimulating  respiration  consist  in  pulling  out  the  tongue, 
blowing  air  into  the  nose  with  a  pair  of  bellows,  moving  the 
fore-limbs  to  bring  about  artificial  respiration,  applying  friction 
to  the  body  with  wisps  of  straw,  and  dashing  cold  water  on 
the  foetus.  Sometimes  these  efforts  are  followed  by  a  gasp 
on  the  part  of  the  animal,  or  a  cough,  indicating  the  onset  of 
respiration. 


NECESSARY    AID    IN    NORMAL    PARTURITION  191 

With  the  larger  animals,  the  newly-born  creature  should 
be  placed  before  the  mother,  if  not  near  her.  She  generally 
licks  off  the  viscid  matter  covering  its  skin,  and,  if  she  does  not 
do  so  at  once,  may  be  stimulated  to  do  so  by  sprinkling  a  little 
salt  over  the  foetus.  The  foetus  becomes  revived,  and  soon 
endeavours  to  get  up ;  and  though  it  may  fall  several  times, 
yet  it  generally  quickly  succeeds  in  maintaining  itself  on  its 
limbs,  and  instinctively  seeks  the  maternal  teat.  Should  the 
mother  not  lick  its  offspring,  then  the  latter  must  be  well 
dried  and  rubbed  with  a  sponge,  hay-wisp,  or  cloth.  This  is 
more  particularly  necessary  when  the  mother  is  indifferent 
to  it,  which  sometimes  happens  with  primiparse  when  people 
are  present. 

If  the  foal  or  calf  is  weak,  and  cannot  reach  the  teat  in 
half  an  hour  or  so  after  birth,  it  is  necessary  to  assist  it  by 
bringing  it  to  the  mother  and  applying  the  teat  to  its  mouth, 
at  the  same  time  caressing  and  soothing  the  parent,  if 
disinclined  to  it  by  temper  or  by  painfulness  of  the  udder. 
Sometimes  it  is  necessary  for  an  attendant  to  hold  the  mare 
by  the  head  or  lift  up  its  fore-foot.  In  other  cases  the  tying 
of  the  mare  is  sufficient  to  cause  her  to  become  reconciled  to 
the  foal,  and  for  the  latter  to  find  its  way  of  its  own  accord  to 
the  udder. 

When  the  foal  exhibits  great  debility,  it  may  be  preferable 
to  feed  it  for  a  day  or  two  with  the  milk  of  the  mare  which 
has  been  drawn  by  hand.  Occasionally  a  mare  that  has  lost 
its  foal  may  be  got  to  act  as  a  foster-mother.  It  is  exceedingly 
difficult  to  rear  a  foal  artificially  on  cow's  milk. 

With  the  cow  there  is  very  little  difficulty.  The  calf  may 
be  reared  with  the  cow,  or  may  be  artificially  reared,  as  found 
convenient. 

Lambs  when  able  to  stand,  and  if  they  do  not  readily  find 
their  way  to  the  teat,  should  have  a  little  milk  from  it  pressed 
into  their  mouth.  If  the  ewe  has  not  sufficient  milk,  the 
latter  may  be  increased  to  some  extent  by  a  liberal  supply  of 
good  food. 

Multiparous  animals,  such  as  the  bitch  and  sow,  usually 
lie  when  suckling  their  young,  so  that  there  is  seldom  any 
difficulty  with  them.  The  only  care  generally  required  in 
the  case  of  young  pigs  is  to  prevent  their  being  crushed  by 
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the  sow  in  the  act  of  lying  down  or  moving.  It  is  well  to 
remember  that,  if  a  sow  has  more  young  than  teats,  the 
weakest  will  die  of  starvation.  Each  young  pig  has  its  own 
particular  teat,  to  which  it  is  persistently  attached ;  and  if  the 
creature  is  ill  and  does  not  suck,  and  if  there  is  not  a  claimant 
for  the  teat,  the  gland  there  will  cease  secreting  milk.  The 
pectoral  teats  and  glands  are  the  largest  and  most  active,  and 
the  weakest  of  the  litter  should  be  put  to  them.  In  general, 
a  sow  should  not  be  allowed  to  rear  more  than  ten  in  a  litter. 
Cleanliness  and  warmth  are  required  for  young  pigs. 

Puppies  do  not  require  any  special  care  beyond  a  warm, 
clean,  and  dry  abode. 

At  the  first  examination  of  the  young  animal,  care  should 
be  taken  to  ascertain  that  all  the  natural  openings  are  patent, 
and,  if  not,  to  render  them  so  by  incision  or  puncture. 

After  the  first  milk  has  been  taken,  there  is  usually  an 
abundant  evacuation  of  black  resinous  matter— mecommw — 
from  the  intestines  of  the  young  animal.  This  evacuation  is 
brought  about  by  the  colostrum ;  and  if  it  does  not  occur, 
serious  constipation  may  ensue.  With  new-born  animals 
which  are  deprived  of  this  colostrum,  a  mild  laxative,  such  as 
castor-oil,  should  be  administered  to  avoid  the  constipation. 

The  young  with  their  parents  should  be  kept  apart  from 
others — for  some  time  at  least,  and  especially  the  equine 
species. 

Gentle  exercise  is  as  necessary  for  the  foal  and  calf  as  it  is 
for  their  parents,  a  few  days  after  birth.  Therefore  a  meadow 
is  preferable  to  a  stable.  With  the  mare,  light  and  regular 
work  may  be  imposed  a  short  time  after  foaling,  and  in  some 
cases,  if  the  journey  is  short,  the  foal  may  be  allowed  to 
travel  in  company. 

SEaUEL^ffi  OF  PARTUEITION. 

1.  After-Pains  are  due  to  contractions  of  the  uterus  that 
persist  for  some  time  after  expulsion  of  the  fcstus  and  foetal 
membranes,  in  order  to  reduce  the  volume  and  cavity  of  the 
uterus.  They  are  not  very  noticeable  in  the  domesticated 
animals.  After  an  easy  labour  there  are  generally  few  or  no 
symptoms  of  these  pains;  and  when  they  are  present,  the 
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only  indications  are  whisking  of  the  tail,  at  which  time  the 
walls  of  the  abdomen  appear  to  be  harder.  If  the  animal 
exhibits  marked  sutfering  and  strains  frequently  for  more 
than  two  hours  in  the  mare,  or  twenty-four  hours  in  the  cow, 
then  one  may  suspect  the  retention  of  a  portion  of  the  foetal 
membranes  in  the  uterus,  or  commencing  inversion  of  that 
organ,  and  proceed  to  make  a  vaginal  exploration  to  ascertain 
the  cause.  In  cases  where  retention  of  the  foetal  membranes 
or  commencing  inversion  of  the  uterus  is  found,  the  treat- 
ment must  be  applied  as  recommended  later  on  for  these 
conditions. 

2.  Lochia. — This  term  is  given  to  the  sanguinolent,  sero- 
sanguinolent  and  mucous  evacuations  from  the  vagina  occur- 
ring after  parturition.  This  discharge  consists  of  blood,  debris, 
and  mucous  secretions,  from  the  uterus.  It  is  considerably 
less  than  in  woman,  and  escapes  at  irregular  periods,  chiefly 
during  defsecation  and  micturition.  For  the  first  few  days 
it  is  sanious,  and  later  becomes  mucous,  but  never  foetid 
when  normal.  In  the  larger  animals  this  discharge  can  be 
seen  about  the  inferior  commissure  of  the  vulva ;  it  some- 
times accumulates  about  the  thighs  and  tail  in  flakes  and 
patches,  as  well  as  on  the  litter ;  and  when  the  animal  has 
been  lying,  it  forms  small  pools  on  the  ground.  The  mucous 
discharge  may  continue  for  more  than  a  week  after  parturi- 
tion. Sometimes  the  sudden  cessation  of  the  lochia  is  followed 
by  dulness,  inappetence,  suppression  of  milk,  slight  fever,  and 
constipation.  To  avoid  this,  the  animal  should  be  well  fed 
and  cared  for,  not  subjected  to  fatigue  or  severe  weather. 

3.  Lactation. — Before  parturition,  preparation  for  the  secre- 
tion of  milk  is  already  being  made  in  the  mammary  glands, 
and  immediately  preceding  that  event  a  thin  serous  or  milky 
fluid  can  often  be  expressed  from  the  teat ;  while  immediately 
after  delivery  the  oedematpus  tumefaction  which  had  been 
observed  in  these  glands  for  some  time  begins  to  disappear 
as  they  increase  in  volume,  become  firmer,  tenser,  and  more 
sensitive,  and  receive  a  large  quantity  of  blood.  Then  their 
activity  is  suddenly  brought  into  full  operation,  and  their 
secretion  reaches  its  maximum. 

The  first  milk  secreted  for  the  first  day  or  two  is  called 
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"  colostrum,"  and  differs  much  from  the  milk  secreted  after- 
wards. 

Colostrum  is  a  viscid,  dirty  white  or  yellowish  fluid,  sweet 
though  unpleasant  to  the  taste,  and  of  greater  density  than 
that  of  ordinary  milk,  being  in  the  cow  1056.  When  allowed 
to  stand  for  some  time  it  has  a  thick  layer  of  tough  cream ; 
it  coagulates  at  a  comparatively  low  temperature  into  a  semi- 
solid mass,  due  to  the  presence  of  albumin.  It  is  very  rich 
in  solid  elements  ;  the  fat  globules  present  are  numerous  but 
small ;  and  it  contains  large  numbers  of  colostrum  corpuscles, 
derived  from  the  epithelial  cells  filling  up  the  acini  of  the 
gland  before  birth,  and  many  leucocytes.     These  are  under- 


FiG.  61. — Mammary  Gland  during  Lactation. 

A,  Lobule  of  the  mammary  gland  filled  with  cells  ;  B ,  milk  or  fat  globules ; 
0,  colostrum ;  a,  cell  filled  with  fat  granules  and  with  a  visible  nucleus ; 
b,  cells  from  which  the  nucleus  has  disappeared. 

going   degeneration.      The   casein   in   the   milk  is   small  in 
quantity. 

Dumas  gives  the  analysis  of  colostrum  of  various  animals 
as  below : 


Cow. 

Asa. 

Goat. 

Water         

803-3 

828-4 

641-0 

Fat 

26-0 

5-6 

52-0 

Albumin     

150-7 

116-0 

245-0 

Mucus         

20-0 

7-0 

300 

Sugar          

traces 

43-0 

32-0 

Milk. — Towards  the  fifth  or  sixth  day,  or  even  longer,  after 
parturition  in  the  cow  and  mare,  earlier  with  some  of  the 
other  animals,  the  colostrum  disappears,  and  then  we  have 
the  ordinary  milk.     This  is  an  opaque,  pure  white  or  slightly 
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yellowish  fluid,  possessing  a  sweet 
Bomewhat  resembling  that  of  the 
obtained  ;  unctuous  to  the  touch  ; 
1032  to  1041,  according  to  species 
generally  alkaline  in  herbivora,  acid 
chiefly  water,  butter,  casein,  but 
and  mineral  matters. 

Vernois   and  Becquerel   give  a 
composition  of  the  milk  of  various 


taste,  and  a  faint  odour 

animal  from  which  it  is 

varying  in  density  from 

and  other  circumstances; 

in  carnivora.     It  contains 

also  albumin,  milk-sugar, 

comparative   table  of  the 
animals,  as  below : 


Woman. 

Cow. 

Goat. 

Sheep. 

Camel. 

Mare. 

Ass. 

Sow. 

Bitch. 

Specific 

gravity     ... 

1032-67 

1033-38 

1033-63 

1040-98 

— 

1038-74 

1034-67 

— 

1041-62 

Weight  of 

■water 

889-08 

864-06 

844-90 

832-82 

— 

904-30 

890-12 

854-90 

772-08 

Weight   of 

solid  parts 

110-92 

135-94 

156  10 

167-68 

134-00 

95-70 

109-88 

145-10 

227-92 

Pat 

26-06 

36-12 

56-87 

51-31 

36  00 

24-36 

18-58 

19-60 

87-95 

Casein     and 

extractive 

matters    ... 

39-24 

65-15 

55-14 

69-78 

40-00 

83-35 

35-65 

84 -.50 

116-88 

Milk  -  sugar 

43-64 

38-08 

36-91 

39-43 

58-00 

32-76 

50-46 

30-30 

15-29 

Salts 

1-38 

6-64 

6-18 

7-16 

— 

6-23 

6-24 

10-90 

7  80 

Doyere  gives  the  following  analysis 


Constituents. 

Woman. 

Cow. 

Goat. 

Sheep. 

Llama. 

Ass. 

Mare. 

Water           

87-38 

87-60 

87-30 

81-60 

86-60 

89-63 

91-37 

Fat 

3-80 

3-20 

4-40 

7-50 

3-10 

1-50 

0-65 

Casein          

0-34 

3-00 

3-50 

4-00 

3-00 

0-60 

0-78 

Albumin 

1-.30 

1-20 

1-35 

1-70 

0-90 

1-35 

1-40 

Sugar            

Salts 

7-00 

4-70 

3-10 

4-30 

5-60 

6-40 

5-50 

0-18 

0-70 

0-35 

0-90 

0-80 

0-32 

0-40 

The  salts  in  the  milk  are  chiefly  phosphates  of  lime, 
magnesia,  iron,  carbonate  of  lime,  sodium  salts,  with  traces 
of  sulphur  and  fluoride  of  calcium. 

In  the  cow  the  flow  of  milk  becomes  very  plentiful  in  about 
a  week  after  calving,  but  after  a  month  or  so  it  gradually 
diminishes  in  quantity,  and  after  about  ten  months  the  animal, 
as  a  rule,  "  runs  dry."  In  the  first  and  second  months  after 
calving,  when  the  yield  is  abundant,  it  is  generally  more 
watery  than  after  the  fourth  or  fifth  month. 

The  milk  of  an  animal  is  a  typical  food  for  the  young  of  its 
own  species,  and  is  all  the  nourishment  required  for  some 
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time  after  birth.     It  induces  rapid  growth,  puppies  doubling 
their  initial  weight  in  eight  days. 

Lambs  usually  take  solid  food  in  a  week  after  birth ;  foals 
begin  to  nibble  a  little  in  ten  to  fifteen  days. 

It  will  be  noted  from  the  above  analyses  that  milk  varies 
greatly  in  its  composition  in  the  various  animals.  The  milk 
of  the  mare  contains  the  largest  quantity  of  water,  is  rich  in 
milk-sugar,  but  poor  in  fats,  casein,  and  albumin.  The  milk 
of  carnivora  is  very  rich  in  casein  and  fat,  but  very  poor  or 
altogether  free  from  sugar.  The  milk  of  goats  and  sheep 
contains  more  solids  than  cow's  milk. 

Therefore,  if  the  young  creature  must  be  artificially  fed,  it 
is  necessary  to  feed  it  with  milk  or  other  material  which 
closely  resembles  its  mother's  milk  in  composition.  For  the 
foal,  cow's  milk  is  used  which  has  been  diluted  with  10  to 
20  per  cent,  of  water,  and  a  little  milk-sugar  added.  If  cow's 
milk  is  used  for  puppies,  it  must  have  added  to  it  from  5  to 
8  per  cent,  of  albumin.  In  supplying  such  artificial  food,  it  is 
imperative  to  note  that  it  is  comparatively  free  from  bacterial 
infection. 

In  some  instances  the  mammary  secretion  may  become  a 
source  of  embarrassment,  or  even  of  danger,  when  it  is  too 
abundant  or  not  withdrawn  when  secreted.  This  happens 
more  particularly  with  the  bitch,  cat,  mare,  or  other  animail 
which  is  suddenly  deprived  of  its  young  by  death  or  for 
special  reasons ;  and  the  retention  of  milk  is  often  a  causfe 
of  discomfort  and  systemic  disturbance  with  fever,  culminating 
not  infrequently  in  inflammation  of  the  gland.  In  such  cases 
the  milk  should  be  partly  withdrawn  at  gradually  increasing 
intervals  until  its  secretion  is  diminished  or  altogether  ceases, 
the  diet  limited  and  modified.  Mild  diuretics  and  purgatives 
may  be  administered  to  hasten  this  end.  Potassium  iodide, 
belladonna,  camphor,  alum  in  large  quantities,  are  recom- 
mended to  lessen  and  stop  the  secretion.  To  the  gland 
astringent  lotions,  such  as  liquor  plumbi  acetatis,  and  bella- 
donna ointments,  are  applied. 


CHAPTEE  V 
DYSTOKIA 

General  Considerations. 

Dystokia  (Sv?,  difficult ;  ro/to?,  birth)  may  be  due  to  too  feeble 
pains,  or  to  an  obstacle  which  the  unaided  efforts  of  the 
animal  cannot  surmount  except  after  an  unusual  period  of 
labour,  or  not  at  all.  The  difficulties  attending  parturition 
depend  upon  the  resistance  opposed  to  the  expelling  powers, 
and  this  is  determined  by  the  relation  of  the  object  to  be 
expelled— the  presenting  part  of  the  foetus— to  the  maternal 
genital  passages.  Consequently  this  exaggerated  resistance 
may  be  due  to  two  causes  : 

1.  Maternal  Dystokia,  due  to  abnormal  conditions  of  the 
parturient  passages. 

2.  Fcetal  Dystokia,  due  to  some  unnatural  condition  of  the 
young  animal. 

These  necessitate  particular  operations,  some  of  which 
demand  much  study,  address,  and  manipulative  powers,  on 
the  part  of  the  obstetrist. 

These  difficulties,  accidents,  and  diseases,  do  not  occur  with 
the  same  gravity  nor  with  the  same  frequency  in  all  the  domesti- 
cated animals.  They  are  more  commonly  noted  in  animals 
kept  under  artificial  conditions  when  closely  housed  and  not 
obtaining  sufficient  exercise.  Cases  of  dystokia  are  much 
more  frequent  in  the  bovine  species  than  in  any  other.  For 
one  case  of  the  kind  in  the  mare  or  other  animal,  there  are  at 
least  ten  in  the  cow.  Two  Danish  veterinarians,  Nielsen  and 
Tallich,  have  estimated  that,  while  they  have  had  10  cases 
in  the  mare,  the  first  had  190  and  the  second  159  in  the  cow  ; 
and   yet   these  writers  practised  in   a   district   where   more 
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horses  than  cows  were  reared.  In  abnormal  parturition, 
however,  when  it  does  occur  in  the  mare,  there  is  as  a  rule 
more  urgency  and  danger  than  in  the  cow,  as  well  as  more 
difficulty  in  affording  relief.  This  greater  danger  is  due  to 
several  causes.  The  mare  is  quick  and  impatient,  and  the 
labour  is  tumultuous ;  so  that  if  there  is  dystokia,  sometimes 
the  difficulties  of  correction  are  increased  or  become  insur- 
mountable, and  much  damage  is  done  to  the  genital  passage. 
The  violent  expulsive  efforts  of  the  mare  soon  paralyze  the 
hands  and  arms  of  the  operator.  Owing  to  the  nature  of  the 
placentation  in  the  mare,  the  duration  of  the  life  of  the  foal, 
in  the  case  of  abnormal  labour,  does  not  extend  beyond  the 
fourth  hour,  and  when  dead  the  foetus  undergoes  rigor  mortis  ; 
its  position  is  then  less  easily  changed,  decomposition  soon 
sets  in,  and  emphysema  may  increase  its  size  enormously. 
The  neck  and  limbs  of  the  foal  are  also  very  long,  and,  when 
abnormally  placed,  present  very  great  difficulty  to  the 
obstetrist  in  reaching  and  adjusting  with  his  hand.  Injuries 
and  wounds  to  the  genital  passage  of  the  mare  are  exceedingly 
liable  to  serious  septic  infection,  and  penetrating  wounds  of 
the  abdomen  nearly  always  lead  to  a  fatal  termination.  In 
the  cow,  on  the  other  hand,  the  temperament  is  phlegmatic, 
and  serious  injury  from  labour  may  not  result  for  hours. 
The  calf  usually  lives  for  six  or  eight  hours,  and  because  the 
cow  is  not  very  excitable,  and  its  expulsive  efforts  are  not  so 
vigorous,  it  is  more  easily  manipulated,  and  abnormal  presenta- 
tions more  readily  corrected.  In  the  sheep  and  goat  parturi- 
tion is  often  protracted,  and  assistance  is  not  easily  rendered, 
owing  to  the  introduction  of  the  hand  into  the  uterus  not 
being  always  possible.  Assistance  is  not  often  required  during 
parturition  in  the  sow ;  but  when  the  veterinary  surgeon  is 
called  in,  not  only  does  he  find  it  difficult  to  insert  his 
hand  into  the  vagina  because  of  the  swelling  of  the  mucous 
membrane,  caused  by  previous  manipulation  of  the  owners 
or  attendants,  but  the  presenting  foetus  is  often  dead,  and 
frequently,  also,  those  still  lying  in  the  horns  of  the  uterus. 
Dystokia  in  the  sow  under  ordinary  circumstances  means 
usually  a  protracted  case ;  and  even  if  the  presenting  fcetus  is 
successfully  removed,  the  others  following  it  require  the  atten- 
tion of  the  veterinarian.     Cases  of  dystokia  are  not  infrequent 
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in  the  bitch,  and  are  commonly  due  to  a  large  foetus.  It 
is  particularly  noted  in  bitches  of  small  size  lined  with  larger 
dogs,  or  in  bitches  with  a  large  round  head  and  short  nose. 
Here,  also,  the  death  of  the  presenting  puppy,  if  it  is  left 
too  long,  may  entail  the  destruction  of  the  other  puppies 
in  the  uterus.  Cats  are  also  sometimes  subjects  of  difficult 
parturition. 

A  very  great  disadvantage  under  which  the  veterinary 
obstetrist  labours  in  cases  of  dystokia  is  the  late  period  at 
which  his  services  are  generally  called  into  request,  and  often 
after  serious,  and  even  irreparable,  injury  has  been  done 
by  unskilful  hands — and  this  in  instances  in  which  a  little 
scientific  manipulation  and  some  surgical  knowledge  would 
have  perhaps  made  all  right  and  safe  in  a  few  minutes. 
Saint-Cyr  justly  says  that  the  services  of  a  veterinary  surgeon 
can  be  beneficial  only  on  the  absolute  condition  that  he  is 
present  in  good  time.  Called  upon  too  late,  when  the 
"  waters  "  have  escaped  for  a  long  period,  and  the  neighbour- 
ing empiric  has  exhausted  his  science,  aggravated  a  bad 
presentation,  irritated  the  generative  organs  by  manipulations, 
tractions,  and  violent  means,  then  all  the  ability  of  the 
experienced  practitioner  may  be  useless.  He  will  find  the 
passage  dry,  burning,  swollen  by  inflammation,  the  foetus 
more  or  less  advanced  into  the  pelvic  cavity,  where  it  is,  it 
may  be  said,  wedged,  with  the  uterus  spasmodically  con- 
tracted on  itself,  and  so  closely  applied  to  the  body  of  the 
foetus  that  it  is  almost  impossible  to  pass  the  hand  between 
them.  How  is  it  possible  to  manipulate  in  such  a  place,  how 
change  the  vicious  position  of  a  foetus  which  the  greatest 
efforts  cannot  make  advance  or  retire  ?  How  can  a  sharp 
instrument  be  carried  into  the  uterine  cavity,  and  used  with 
safety,  when  the  hand  alone  can  scarcely  be  made  to  enter  it  ? 
It  is  in  these  circumstances  that  a  practical  knowledge  of 
obstetricy  is  most  valuable,  and  renders  him  who  possesses  it 
a  very  great  acquisition  to  an  agricultural  or  pastoral  district. 
It  is,  however,  attended  with  many  inconveniences,  hardships, 
and  difficulties,  and  it  is,  especially  in  the  larger  animals,  a 
most  arduous  and  fatiguing  occupation.  Long  and  powerful 
arms  and  fingers  and  good  physique  are  of  great  advantage  to 
the  operator,  but  it  is  more  essential  that  he  should  be  gifted 
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with  presence  of  mind,  coolness,  and  fertility  of  resource,  so 
as  to  take  into  consideration  all  the  circumstances  of  the  case, 
devise  his  method  of  procedure,  and  carry  it  out  promptly. 

Proprietors  of  animals  should,  in  their  own  interests,  suffer 
no  delay  to  occur  in  sending  for  the  veterinary  surgeon  as 
soon  as  they  perceive  that  parturition  is  not  progressing 
regularly ;  and  they  should  carefully  abstain  from  any  violent 
handling  of,  or  traction  on,  the  foetus,  which  might  render 
irremediable  a  difficulty  often  easy  to  surmount  at  the  com- 
mencement by  anyone  sufficiently  acquainted  with  obstetrics. 

On  his  part,  the  veterinarian  should  not  lose  time  in  giving 
his  services,  as  every  moment's  delay  may  render  the  case 
more  difficult,  and  tend  to  compromise  not  only  the  life  of 
the  young  animal,  but  also  that  of  the  mother,  as  well  as  the 
interests  of  the  owner  and  his  own  reputation.  It  is  essential 
that  he  should  be  provided  with  certain  instruments,  as 
obstetrical  operations  are  partly  performed  by  means  of  these 
as  well  as  by  the  unarmed  hand,  which  is,  after  all,  the  most 
perfect  instrument,  and  should  always  be  preferred  to  instru- 
ments where  possible.  But  in  some  cases  instruments  are 
essential,  and  the  practitioner  must  come  provided  for  all 
contingencies.  The  necessary  apparatus  may  be  carried  in  a 
leather  or  canvas  bag  or  a  small  box.  The  essential  portion 
of  the  equipment  comprises  the  following : 

Two  soft,  strong  cords,  about  4  or  5  feet  long  and  I  to 

f  inch  thick,  with  a  loop  at  one  end. 
Two  hooks — one  long,  the  other  short.  • 

A  crutch  or  repeller. 
An  embryotomy  knife,  some  form  of  bone  saw  or  chisel, 

and  spatula  for  skinning  foetus. 
Apparatus  for  injecting  fluids  into  the  uterus. 

Such  apparatus  is  simple,  easily  cleaned  and  sterilized. 

Drugs  to  be  included  should  consist  of  a  lubricant — lard, 
or  linseed-meal  (for  making  linseed-tea)  ;  antiseptics,  such 
as  boric  acid,  potassium  permanganate,  lysol,  carbolic  acid ; 
stimulants — e.g.,  ammonia  compounds,  nux  vomica,  ergot 
or  its  derivatives ;  and  sedatives,  such  as  chloral  hydrate, 
chloroform,  belladonna. 
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For  the  smaller  animals,  such  as  the  bitch,  the  equipment 
should  consist  of  parturition  forceps,  one  or  two  small  blunt 
hooks  like  buttonhooks,  syringe,  lubricant,  sedatives,  stimu- 
lants, and  antiseptics,  as  above  noted,  as  well  as  a  pocket-case 
of  instruments  for  ordinary  surgical  operations. 

All  parturition  instruments  must  be  perfectly  clean  and 
sterilized  before  use. 

On  reaching  the  patient,  all  information  concerning  it 
should  be  gathered  at  once  :  the  period  when  labour  com- 
menced;  if  the  "water-bag"  has  ruptured,  and  when;  if  the 
animal  has  gone  its  full  time,  or  exceeded  it ;  if  it  is  a 
primipara,  or,  if  not,  if  .its  previous  parturitions  have  been 
favourable.  Then,  an  examination  should  comprise  the  general 
appearance  of  the  animal — whether  weak  or  strong ;  the 
character  of  the  pulse ;  and  the  nature,  frequency,  and  in- 
tensity, of  the  expulsive  efforts,  as  well  as  the  condition  of 
the  mammae  and  external  genital  organs.  Before  proceeding 
farther,  the  veterinary  surgeon  should  insist  that  the  place 
in  which  he  is  to  operate  should  be  roomy,  clean,  and  well 
bedded  down,  in  order  that  he  may  work  with  safety  to 
himself  and  with  a  moderate  amount  of  surgical  cleanliness. 

The  coat  of  the  obstetrist  must  then  be  removed,  and  the 
shirt-sleeves  rolled  as  high  as  the  shoulders ;  indeed,  with  the 
large  animals,  when  there  is  a  likelihood  of  much  manipula- 
tion being  required  within  the  cavity  of  the  uterus,  all  the 
clothing  should  be  removed  as  far  down  as  the  waist,  a  sleeve- 
less woollen  vest  put  on  to  protect  the  operator  from  cold,  and 
some  operating  gown  over  it  to  prevent  his  other  clothes  from 
being  saturated  with  the  discharges  of  the  animal. 

The  back  of  the  hand  and  the  arm  should  be  well  smeared 
with  a  lubricant,  such  as  carbolized  oil,  vaseline,  or  lysol 
solution,  not  only  to  render  their  introduction  into  the  genital 
passages  more  easy  and  less  irritating  to  the  lining  mem- 
branes, but  also  to  some  extent  to  protect  the  operator  against 
infection  ;  this  is  especially  necessary  if  the  foetus  is  dead  and 
decomposing.  A  cutaneous  eruption,  indeed,  often  appears 
on  the  arms  of  the  operator  merely  through  having  manipu- 
lated for  some  time  in  genital  organs,  the  mucous  membrane 
of  which  was  only  irritated  and  inflamed  or  simply  swoollen 
and  bruised.     Most  frequently  the  disease  is  only  local,  and 
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is  a  simple  limited  redness,  which  disappears  in  twenty-four 
hours ;  at  other  times  accompanied  with  intense  itchiness ; 
frequently  it  is  a  pustular,  sometimes  confluent,  ecthyma,  the 
crusts  on  which  are  occasionally  not  detached  for  months ; 
in  other  cases  there  are  furuncles,  abscesses  on  the  arm 
or  over  the  body.  In  many  cases  the  affection  is  accom- 
panied by  fever,  anorexia,  great  uneasiness,  and  pains  so 
acute  that  sleep  is  impossible  ;  there  may  also  be  tumefaction 
of  the  axillary  glands.  The  course  of  the  disease  is  generally 
irregular,  relapses  are  common,  and  it  is  a  long  time  before 
its  effects  pass  off.  Death  sometimes  occurs,  and  amputation 
of  a  portion  of  the  arm  has  been  occasionally  necessary. 

If  possible,  the  mare  and  cow  should  be  examined  in  a 
standing  position,  as  this  is  the  best.  If,  however,  the  animal 
is  lying  down,  and  from  exhaustion  or  paralysis  cannot  get  up, 
or  will  not  get  up — a  common  circumstance  in  the  cow — then, 
of  course,  the  examination  must  be  made  in  this  position. 

When  standing,  it  should  be  approached  gently  and  coax- 
ingly.  Eigorous  restraint  is  seldom  necessary,  even  with  the 
mare,  for  the  pains  of  labour  usually  render  the  most  vicious 
animals  tractable.  The  mare  sometimes  requires  a  fore-foot 
held  up,  occasionally  a  side-line  on  a  hind-pastern,  or  hobbles 
on  both  hind-pasterns,  and  perhaps  a  twitch  on  the  nose. 
With  the  cow,  a  strong  man  holding  the  animal's  head  is 
sufficient  to  make  it  stand  quiet.  Lateral  movements  may  be 
prevented  by  placing  the  animal  against  a  wall  or  partition 
on  one  side,  and  a  powerful  man  at  the  other  side,  or  by 
placing  a  man  at  each  side.  The  hind  -  quarters  of  the 
animal,  when  recumbent,  are  better  raised  by  extra  bedding, 
to  remove  pressure  of  the  abdominal  organs  on  the  pelvis. 
In  order  to  prevent  straining,  the  back  and  loins  should  be 
pinched  by  an  assistant. 

In  manipulating  the  smaller  animals,  such  as  the  bitch  and 
cat,  it  is  best  first  to  muzzle  them  and  so  secure  them  that 
they  will  not  bite  or  scratch  the  operator,  and  place  them  on  a 
table  for  convenience  in  manipulation.  In  these  animals  the 
exploration  is  made  with  the  finger  of  one  hand,  the  other 
hand  being  employed  in  fixing  the  foetus  by  pressure  on  it 
through  the  abdominal  wall. 

Before   examining   the    genital    passage,    it   is   sometimes 
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necessary  to  empty  the  rectum  and  bladder.  While  emptying 
the  former  viscus,  useful  information  may  be  gleaned  as  to 
the  condition  of  the  uterus,  as  well  as  of  the  pelvis. 

In  all  explorations  and  manipulations,  surgical  cleanliness 
should  be  observed  as  far  as  possible. 

In  the  larger  animals,  the  fingers  being  gathered  together 
in  a  cone-like  form,  the  hand — which  should  not  be  cold — is 
inserted  carefully  and  steadily  into  the  vagina  at  a  moment 
when  the  animal  is  not  straining,  and  pushed  gently  forwards 
by  a  slight  rotatory  movement ;  but  the  advance  of  the  hand 
must  be  momentarily  checked  if  the  straining  is  at  all  severe. 
When  once  through  the  vulva,  more  room  is  found  in  the 
vagina,  and  the  hand  and  forearm  can  then  penetrate  with 
ease  as  far  as  the  cervix  uteri. 

The  operator  has  to  satisfy  himself  during  this  examination 
whether  the  vagina  is  empty,  or  if  it  already  contains  some 
portions  of  the  foetus  or  its  membranes,  and  what  these  are ; 
if  there  is  any  abnormal  condition  or  contraction  of  the 
vagina,  or  any  tumours  either  within  or  external  to  that 
canal,  as  well  as  their  seat ;  if  there  is  any  deformity  in  the 
pelvis  from  fracture  or  exostosis.  He  also  notes  whether 
the  passage  is  dry  or  contains  sufficient  mucus  to  facilitate 
manipulation  or  delivery. 

Farther  forwards,  the  chief  points  to  be  ascertained  are 
whether  the  cervix  uteri  still  projects  into  the  vagina,  or  if  it 
is  completely  effaced ;  whether  the  uterus  has  descended  on 
the  floor  of  the  abdomen,  or  is  yet  in  its  ordinary  position  ; 
whether  the  os  is  closed  or  open,  and  the  extent  of  its  dilata- 
tion; whether  the  texture  of  the  cervix  is  hard  or  soft,  or 
more  or  less  twisted. 

If  the  OS  uteri  is  open,  the  hand  should  be  passed  gently 
and  carefully  into  the  uterus,  and  the  explorer  will  ascertain 
then  if  the  water-bag  is  ruptured,  and,  if  so,  the  position  of 
the  foetus,  if  he  has  not  already  encountered  it.  If  the  water- 
bag  is  not  already  ruptured,  it  should  not  be  opened  until  it 
is  found  out  that  this  will  not  take  place  normally  and  of  its 
own  accord,  as  usually  happens.  At  this  point  the  operator 
must  examine  the  ivall  of  the  uterus  to  make  sure  that  it  is  not 
damaged  or  ruptured  by  the  efforts  of  the  animal  or  previous 
manipulation  by  empirics.    This  examination  must  be  carefully 
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made  in  order  to  safeguard  the  interests  of  the  veterinarian, 
and  the  owner  must  be  informed  when  any  damage  is  dis- 
covered. If  the  membranes  are  ruptured,  the  hand  must  be 
passed  into  the  uterus  in  order  to  discover  the  situation  of 
the  foetus — the  kind  of  presentation  and  position,  the  manner 
in  which  the  limbs  and  neck  are  disposed,  and  any  compHca- 
tions  which  may  be  present.  Sometimes  there  is  considerable 
difficulty  in  assuring  oneself  as  to  the  exact  structures  presented, 
because  of  the  small  amount  of  room  allowed  for  manipula- 
tions ;  but  it  cannot  be  too  strongly  impressed  that  such  an 
examination  should  be  so  complete  as  to  furnish  all  the 
requirements  of  a  sound  diagnosis  on  which  the  indications 
for  affording  assistance  can  be  readily  based.  The  operator 
must  recognize  by  the  touch  each  region  of  the  body  presented. 
The  upward  or  downward  direction  of  the  plantar  surface  of 
the  foot  indicates  whether  the  foetus  is  in  the  vertebro-sacral 
or  dorso-sacral  position.  The  fore-limb  is  distinguished  from 
the  hind  by  the  shape  of  the  joints  and  their  method  of 
flexion,  if  this  can  be  made  out,  by  the  shape  of  the  knee 
and  hock,  and  especially  by  the  prominent  tuber  calcis.  The 
point  of  the  hock,  or  tuber  calcis,  may  be  mistaken  for  the 
point  of  the  elbow,  but  the  relation  of  the  latter  to  the  chest 
serves  to  distinguish  them.  The  head  is  distinguished  by  the 
mouth,  eyes,  and  ears ;  the  neck  by  its  shape,  and  by  the 
mane  in  the  foal ;  the  chest  by  the  ribs  and  intercostal  spaces ; 
the  shoulders  by  the  withers  and  scapula.  It  is  necessary  to 
ascertain,  when  the  limbs  are  presented,  whether  they  belong 
to  the  same  foetus,  because  in  subsequent  manipulations  the 
state  of  affairs  would  only  be  made  worse  if  traction  were 
exerted  at  once  upon  two  foetuses.  In  addition,  the  obstetrist 
should  judge  at  the  same  time  of  the  volume  of  the  foetus  and 
its  proportions.  This  is  particularly  necessary  in  the  case  of 
monstrosities,  and  in  some  instances  it  is  most  difficult  to 
decide  what  the  hand  may  alight  upon  in  such  an  examina- 
tion. Kopp  alludes  to  the  case  of  a  mare  which  he  examined 
during  parturition,  when  he  found  a  foetus  affected  with 
hydrocephalus  in  such  a  degree  that  for  a  long  time  he 
thought  the  head  was  the  thorax. 

From  this  examination  the  operator  can  decide  as  to  the 
measures  which  are  indicated  by  his  diagnosis.    He  must  form 
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an  opinion  as  to  whether  both  fcetus  and  mother  can  be  saved. 
If  only  one,  then,  if  both  are  living  at  the  time,  he  must 
inform  the  owner  of  his  opinion  before  proceeding  farther. 
As  a  general  rule,  it  is  more  profitable  to  save  the  mother 
and  sacrifice  the  fcetus.  If  it  is  a  question  of  saving  the 
mother's  life,  he  must  be  able  to  say  whether  there  is  some 
reasonable  hope  of  this  result.  The  destruction  of  the  patient 
should  only  be  recommended  or  urged  when  there  are  sub- 
stantial grounds  for  believing  that  the  case  is  hopeless. 

The  veterinarian  then  settles  upon  a  definite  plan  of 
procedure,  and  arranges  accordingly. 

Whatever  is  necessary  to  be  done  should  be  accomplished 
without  delay,  so  as  to  spare  the  animal  pain  and  exhaustion. 
When  the  difficult  parturition  is  due  to  insufficiency  of  the 
expelling  forces  alone,  this  may  be  remedied  by  therapeutic 
means  and  rational  traction  of  the  fcetus  to  assist  expulsion ; 
but  more  frequently,  while  the  expulsive  efforts  are  normal, 
there  is  undue  resistance.  In  the  latter  case  we  must  over- 
come the  resistance  according  to  its  character.  These  methods 
we  will  consider  in  their  proper  place. 

The  following  table  gives  a  synopsis  of  the  causes  of  dysto- 
kia  in  the  principal  domesticated  animals  (after  Saint-Cyr) : 

{Pelvic  constriction. 
Displacement  and  altered  relations  of  the  uterus. 
Morbid  alterations  of  the  maternal  organs. 
Umbilical  cord. 

/  Excess  in  volume 
Dystokia-  /-Independent  of  |  Excess  in  growth  of  hair   ^j  ^^^ 

presentations,-!  Diseases  -   jnoetus 

by —  Monstrosities 

I  iMultiparity  I 

Foetal  ...i  Anterior 

Posterior. 
Dorso-lumbar 
,  Sterno-abdominal. 


Dependent  on 
the  presenta- 
tions : 


CHAPTEK  VI 
MATERNAL  DYSTOKIA 

Wb  have  already  referred,  when  dealing  in  general  terms 
with  dystokia,  to  cases  where  the  expelling  powers  are  weak, 
but  the  condition  otherwise  normal,  and  have  sufficiently 
described  their  causes,  symptoms,  and  treatment. 

DYSTOKIA  FROM  PELVIC  CONSTRICTION. 

Dystokia  from  constriction  of  the  pelvis  is  sometimes 
observed  in  animals.  Any  alteration  in  its  dimensions  or 
shape,  whether  general  or  partial,  is  a  more  or  less  serious 


/ 


Fig.  62. — Completely  Deformed  Pelvis  :  Make.     (Saint-Cye.) 

cause   of  dystokia.     A   pelvis  generally  reduced   in   all  its 
dimensions  is  occasionally  observed  in  all  the  domesticated 
animals. 
Complete  Deformity  is  very  rare.     When  due  to  rickets  it  is 
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more  frequently  noted  in  the  pig,  in  which  the  pelvis  may  be 
so  small  as  to  prevent  the  entrance  of  more  than  two  fingers 
into  the  vagina.  Two  cases  of  general  constriction  of  the 
pelvis— one  of  the  mare,  another  of  the  female  ass — are 
described  by  Saint-Cyr.  The  supero-inferior  diameter  in  the 
mare  was  only  6  inches,  the  bis-iliac  4J  inches. 

Another  kind  of  deformity  described  consists  of  a  depression 
of  the  sacrum,  which  is  recognized  externally  by  an  abrupt 
hollow  existing   towards   the   posterior  third  of   the   croup. 


Fig.  63.— Pelvic  Exostosis.     (Saint-Cyk.) 

The  sacrum  constitutes  a  projection  at  the  roof  of  the^  pelvis, 
and  diminishes  the  supero-inferior  diameter  of  the  cavity. 

Exostoses  on  the  pelvic  bones,  when  they  project  into  the 
pelvic  cavity  or  encroach  on  its  openings,  may  become  a  more 
or  less  serious  obstacle  to  the  passage  of  the  foetus.  They  are 
not  rare  in  old  mares. 

Fractures  of  the  innominate  bones  or  sacrum,  each  united 
by  a  hard,  large  callus,  may  prove  an  obstacle  to  birth  if  the 
callus  projects  into  the  cavity.  Those  fractures  most  fre- 
quently acting  in  this  way  appear  on  the  shaft  of  the  ilium 
through  the  cotyloid  cavity  and  through  the  pubis  and 
ischium.  In  some  cases  there  is,  in  addition  to  the  callus, 
a   deformity  of   the   pelvis   caused   by  displacement   of   the 
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fractured  pieces.  Female  animals  which  have  sustained  an 
injury  of  this  kind  should  not  be  employed  for  breeding 
purposes  if  the  deformity  is  great. 

Tumours  of  Various  Kinds — such  as  fibromata,  melanotic 
and  cancerous  tumours — may  prove  a  cause  of  dystokia. 
Melanomata  at  the  root  of  the  tail,  in  the  connective  tissue 
of  the  pelvis,  is  most  common  in  grey  horses. 

Treatment. — Should  the  veterinarian  be  consulted  about  a 
patient  during  pregnancy,  and  find  a  constriction  of  the  pelvis 


Fig.  64. — Fkaotuke  of  the  Pelvis.     (Saint-Cyr.) 


which  would  render  parturition  dangerous  or  impossible,  the 
best  course  to  adopt  is  to  recommend  artificial  abortion.  The 
foetus  may  at  this  time  easily  pass  through  the  pelvis. 

Artificial  Abortion  may  be  produced  in  several  ways,  and 
is  generally  more  successful  with  the  mare  than  the  cow, 
because  of  the  greater  excitability  of  the  cefvix  uteri,  and  the 
readiness  with  which  it  can  be  dilated  in  that  animal.  Drugs 
such  as  ergot  and  savin  are  very  uncertain  ecbolics  in  the 
domesticated  animals,  and  their  administration  is  accom- 
panied by  serious  danger  to  the  mother.  Three  chief  methods 
of  procedure  in  producing  abortion  have  been  employed  with 
success  in  these  animals. 

1.  Digital  Irritation  of  the  Cervix  Uteri  and  Dilatation  of 
the  Os. — ^This  is  accomplished  in  the  following  manner :  The 
hand  is  introduced  into  the  vagina,  and  first  one  finger,  then 
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two,  are  insinuated  into  the  os  by  a  semi-rotatory  movement ; 
and  finally  the  whole  hand  is  inserted  as  the  part  dilates.  If 
the  operation  is  repeated  several  times,  labour  pains  will  soon 
ensue.  As  the  manual  exertion  is  rather  fatiguing,  the 
sponge  tent,  elastic  bags,  or  other  dilators  of  the  os  uteri,  may 
be  employed.  A  better  and  more  successful  method  is  the 
introduction  of  a  long  elastic  catheter  between  the  foetal 
membranes  and  the  uterus,  or  dilatation  may  be  effected  by 
passing  the  hand  through  the  os  and  separating  the  placenta 
from  the  uterus  with  the  fingers.  In  ordinary  cases  the  expul- 
sion of  the  foetus  in  mares  occurs  in  from  six  to  twelve  hours. 
It  is  not  so  certain  in  cattle,  and  is  not  to  be  recommended  for 
the  smaller  animals. 

2.  Puncture  of  the  Foetal  Envelopes. — The  os  uteri  is  again 
dilated,  and  the  envelopes  punctured  either  with  the  finger  or 
a  long,  more  or  less  pointed  sound.  The  liquor  amnii  soon 
escapes,  and  uterine  contractions  begin.  Expulsion  of  the 
foetus  follows  in  from  twelve  to  forty-eight  hours.  This 
naethod  is  particularly  efficacious  with  cattle. 

3.  Vaginal  Irrigations. — Irrigation  of  the  vagina  with  cold 
water  (or  water  at  a  temperature  of  about  90°  P.),  made  by 
means  of  a  syringe  or  injection -tube,  and  continued  for  a 
quarter  of  an  hour  every  three  hours,  will  induce  labour  pains 
at  about  the  fourth  injection,  and  effect  the  expulsion  of  the 
foetus  towards  the  second,  third,  or  fourth  day.  This  method 
is  more  particularly  adapted  for  smaller  animals,  though  it 
will  also  succeed  with  the  larger.  The  only  danger  to  be 
apprehended  from  it  is  an  attack  of  metroperitonitis. 

If  parturition  has  already  commenced  when  the  veterinarian 
is  called  in,  then  he  must  consider  the  various  methods  of 
removing  the  foetus. 

(a)  Forcible  Extraction  of  the  Fcetus  through  the  narrowed 
passage.  The  veterinarian  must  first  ascertain  the  nature, 
seat,  and  degree,  of  the  constriction  by  a  vaginal  examination. 
In  the  mare  and  cow,  if  the  closed  fist  cannot  move  freely  in 
the  pelvis,  then  forcible  extraction  should  not  be  attempted, 
because  the  diameter  of  the  closed  fist  is  about  three  times 
less  than  that  of  the  chest  of  the  foetus.  If  the  constriction- 
is  due  to  a  tumour,  then  it  may  be  capable  of  removal  or  of 
displacement  to  permit  of  sufficient  dilatation  of  the  canal. 
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If  the  extraction  of  the  entire  foetus  is  discovered  to  be 
practicable,  and  the  position  is  favourable,  then  judicious 
traction  should  be  employed.  It  will  be  much  facilitated, 
should  the  foetus  and  passages  be  dry  and  tenacious,  by  their 
lubrication  with  lard,  oil,  linseed-tea,  or  a  1  per  cent,  solution 
of  lysol.  Should  the  fcetus  become  wedged  in  the  passage 
and  cannot  be  pulled  through,  then  it  should  be  pushed  back, 
and  the  passage  lubricated  to  assist  movement,  before  another 
attempt  is  made. 

When  the  opinion  is  formed  that  the  entire  foetus  cannot 
be  removed  by  traction,  then  the  other  methods  of  proce- 
dure should  be  employed  without  waste  of  valuable  time  or 
energy. 

(b)  Embryotomy. — When  a  careful  examination  has  proved 
delivery  of  the  living  or  entire  foetus  to  be  impossible,  then 
the  foetus  should  be  sacrificed  to  save  the  life  of  the  mother. 
Embryotomy  is  very  successfully  practised  in  the  cow  and 
mare.  In  an  anterior  presentation,  removal  of  one  or  both 
of  the  fore-limbs  at  the  scapula  of  the  foetus  will  often  allow 
the  remaining  portions  to  be  removed  by  traction.  With  a 
posterior  presentation,  excision  of  one  hind-limb  is  frequently 
sufficient  to  permit  the  body  of  the  foetus  to  be  drawn  through 
the  passage. 

(c)  Hysterotomy  or  Hysterectomy. — In  the  mare  and  cow 
hysterotomy  may  be  practised  when  the  other  methods  of 
procedure  are  not  likely  to  be  successful  in  order  to  save  a 
living  foetus.  It  is  particularly  advisable  in  the  sow,  bitch, 
and  cat,  when  the  pelvic  constriction  precludes  extraction  of 
the  entire  foetus,  and  where  vaginal  manipulations  are  exceed- 
ingly difficult.  To  be  successful,  the  operation  shoi^  be 
practised  before  the  female  is  much  exhausted  by  inefficacious 
manipulations  and  impotent  labour. 

DYSTOKIA   FROM   DISPLACEMENT  OE  CHANGED 
RELATIONS    OF   THE   UTERUS. 

Delivery  may  be  rendered  difficult  by  displacement  or 
altered  relations  of  the  organ  containing  the  foetus,  the 
uterus,  either  from  hernia  of  that  organ  through  a  natural  or 
accidental  opening  in  the  abdominal  parietes ;  from  deviations 
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in  its  direction,  whereby  the  os  is  no  longer  in  the  axis  of  the 
pelvis;  or  torsion  of  the  organ,  due  to  its  having  made  a 
revolution  or  become  twisted  on  its  own  axis. 

Hernia  of  the  Uterus— Hysterocele. 

Every  kind  of  ventral  hernia  may  be  viewed  more  or  less 
as  tending  to  dystokia,  from  the  important  share  the  ab- 
dominal muscles  assume  in  the  act  of  parturition  ;  and  when 
there  is  a  tendency  to  hernia  of  any  of  the  organs  in  this 
cavity,  or  when  a  hernia  really  exists,  this  is  likely  to  be 
increased  during  labour,  and  may  complicate  delivery.  But 
the  case  is  generally  all  the  more  serious  if  the  displaced 
organ  is  the  gravid  uterus  itself. 

Hernia  of  the  uterus  is  certainly  not  a  very  common 
accident ;  nevertheless,  it  is  far  from  being  rare,  and  has 
been  recorded  in  the  mare,  cow,  sheep,  sow,  goat,  and  bitch, 
and  has  often  proved  a  very  serious  obstacle  to  parturition. 

Origin  and  Symptoms  in  Uniparous  Animals.  —  The 
symptoms  and  other  features  of  this  accident  rather  differ 
in  uniparous  and  muciparous  animals.  In  such  uniparous 
creatures  as  the  mare  and  cow,  hernia  of  the  uterus  is 
generally  not  observed  until  pregnancy  is  pretty  well  advanced 
— towards  the  eighth  or  ninth  month,  or  even  later  in  the 
mare,  and  the  seventh  or  eighth  month  in  the  cow.  This 
delay  is  evidently  due  to  the  circumstance  that,  in  the  non- 
pregnant animal,  the  uterus  is  small  and  closely  fixed  by  its 
ligaments  to  the  sublumbar  region ;  so  that  «if  there  is  a 
breach  in  the  abdominal  walls,  it  is  either  the  intestine  or 
omentum  which  passes  through  it.  When,  however,  pregnancy 
is  advanced,  the  great  size  of  the  organ,  together  with  its 
weight,  brings  it  in  contact  with  the  parietes  of  the  peritoneal 
cavity ;  and  if  there  happens  to  be  a  weak  part  or  a  rupture, 
no  matter  how  slight,  the  heavy  uterus  gradually  forces  itself 
through,  and  may  in  time  escape  altogether  from  the  abdomen 
along  with  other  viscera. 

It  would  seem  that  laceration  of  the  abdominal  walls  may 
occur  in  other  ways  than  through  external  traumatic  influences 
or  any  appreciable  occasional  cause,  and  that  in  some  animals 
there  is  a  kind  of  predisposing  relaxation  or  weakening  of  the 
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abdominal  muscles,  which  leads  to  their  being  unable  to 
support  the  gradually  increasing  strain  thrown  upon  them 
by  the  heavy  uterus  and  its  oftentimes  very  lively  and 
energetic  inmate.  The  muscles  are  stretched  and  attenuated, 
their  fibres  are  separated  and  some  of  them  rupture,  and  in 
this  way  is  formed  a  rent  which  gradually  enlarges  from  the 
increasing  pressure.  Then  a  tumour  appears  externally  and 
towards  the  lower  part  of  the  abdomen,  though  always  a  little 


^■-  A.. 


Fig.  65.— Utekine  Heknia:  Mabe.     (Saint-Cye.) 
A,  B,  Hernial  tumour  ;  C,  teat  carried  down  by  the  tumour. 

to  one  side — usually  the  left  in  the  mare,  the  right  in  the 
cow — and  not  infrequently  in  front  of  the  pubis,  in  the 
mammary  region. 

This  tumour,  when  first  noticed,  is  about  the  size  of  a 
child's  head,  and  not  clearly  defined ;  but  it  rapidly  enlarges, 
and  in  a  few  days  may  acquire  prodigious  dimensions- 
descending  as  low  as  the  hocks,  or  even  nearly  to  the  ground, 
pushing  the  mammse  to  one  side  or  carrying  them  with  it, 
extending  as  high  as  the  vulva  and  almost  as  far  forwards  aa 
the  sternum,  giving  to  the  abdomen  a  singular  appearance. 
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_  These  extraordinary  hernise  are  most  frequently  witnessed 
m  cows,  though  several  veterinarians— Lecoq,  Binz,  Leconte, 
Lafosse,  Wilhams— have  seen  them  in  mares.  In  very  many 
instances  they  are  due  to  violent  efforts,  kicks,  blows,  and 
other  external  injuries. 

When  the  hernia  is  recent,  and  especially  if  it  occurs  in 
the  mammary  region,  it  is  generally  surrounded  by  a  con- 
siderable cedematous  swelling.  This  swelling  disappears  after 
parturition,  though  the  hernial  tumour  does  not  diminish  in 
volume,  the  digestive  organs  having  occupied  the  space 
previously  held  by  the  foetus.     Then,  owing  to  this  emptying 


Fig.  66. — Uterine  Hernia  :  Cow.     (Zundel.) 


of  the  abdominal  cavity,  the  belly  is  wonderfully  retracted, 
and  the  flanks  are  so  drawn  together  that  the  fingers  may  be 
made  almost  to  touch  through  them  on  each  side. 

Before  parturition,  by  palpation,  the  various  parts  of  the 
foetus  may  be  distinguished,  while  its  movements  are  per- 
ceptible by  the  eye  or  hand.  This  uterine  hernia  does  not 
cause  any  loss  of  condition,  but  interferes  with  the  movements 
of  the  animal. 

Origin  and  Symptoms  in  Multiparous  Animals.  —  In  mul- 
tiparous  animals  uterine  hernia  takes  place  during  the  non- 
pregnant condition.  The  length  and  mobility  of  the  cornua 
and  their  contact  with  the  abdominal  walls  allow  them  to 
pass  through  openings  in  these  walls.     There  is  formed,  at 
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first,  a  small  tumour  the  size  of  a  pigeon's  or  hen's  egg; 
this  tumour  is  soft  and  easily  reduced,  and  may  attract  little 
or  no  attention  while  the  animal  is  unimpregnated.  After 
impregnation,  however,  it  daily  acquires  larger  dimensions ; 
one  or  more  ova  have  descended  into  the  hernied  portion, 
localized  themselves  there,  and  become  developed  into  fcetuses, 
without  the  bitch  or  sow  showing  much,  if  any,  disturbance. 
The  usual  seat  of  the  hernia  is  in  the  mammary  region,  to 
the  right  or  left  of  the  linea  alba,  in  the  inguinal  region, 
occasionally  extending  back  to  the  vulva.  Earely  a  uterine 
hernia  has  been  found  in  the  mesentery.  The  resulting 
swelling  is  soft  and  painless,  and  the  skin  covering  it  is 
not  discoloured.  When  the  foetuses  are  well  developed,  their 
form  may  be  distinguished  by  palpation.  It  is  sometimes 
mistaken  for  a  mammary  tumour,  but  this  hernia  can  fre- 
quently be  reduced  by  taxis  or  manipulation,  and  a  hernial 
ring  can  be  made  out  in  those  hernis  which  are  irreducible. 

Pathological  Anatomy. — In  ventral  hernias  in  the  larger 
animals,  the  seat  of  the  rupture  lies  behind  the  umbilicus,  in 
front  of  the  pubis  and  at  one  side  of  the  linea  alba.  The 
opening  in  the  abdominal  wall  is  brought  about  by  a  separa- 
tion and  rupture  of  some  of  the  fibres  of  the  transverse, 
rectus,  and  oblique  muscles.  Sometimes  the  rupture  is  as 
clean  and  sharp  as  if  it  had  been  made  with  a  knife.  The 
opening  is  more  or  less  circular,  oval,  or  triangular,  and 
varies  in  size,  may  be  as  much  as  20  inches  in  diameter,  its 
largest  diameter  corresponding  to  the  axis  of  the  animal's 
body.  In  the  later  stages  the  linea  alba  may  be  involved. 
In  a  few  cases  the  abdominal  tunic  withstands  the  strain, 
but  most  frequently  gives  way.  Sometimes,  also,  the  peri- 
toneum may  escape  rupture,  and,  being  extended,  forms  with 
the  skin  the  covering  of  the  hernial  sac.  In  many  cases  it 
gives  way,  and  the  hernial  contents  are  only  covered  by  skin. 

In  a  recent  hernia,  haemorrhages  take  place  into  the  lips  of 
the  rupture ;  but  in  a  later  stage  the  borders  of  the  hernial 
ring  are  uniformly  red,  and  by  cicatrization  become  rounded, 
thickened,  dense,  and  resisting.  The  connective  tissue  beneath 
the  skin  is  condensed  in  a  kind  of  smooth  membrane  con- 
tinuous with  the  margins  of  the  rent,  and  forms  a  second 
tunic  to  the  hernia.     Before  parturition  the  hernia  is  occupied 
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almost  exclusively  by  the  gravid  uterus,  which  is  wholly  or  in 
part  lodged  in  this  accidental  diverticulum.  After  delivery, 
however,  the  uterus  often,  though  not  always,  ascends  into 
the  abdominal  cavity ;  but  whether  it  does  so  or  not,  otheir 
viscera — such  as  the  rumen  with  the  cow,  and  the  colon  and 
small  intestines  with  the  mare — find  their  way  into  the  pouch. 

Treatment. — In  the  larger  animals,  in  the  cow  and  mare,  if 
abortion  is  not  artificially  induced,  then  a  strong  bandage  of 
canvas,  well  padded  and  buckled  over  the  loins,  should  be 
applied  to  the  abdomen  to  remove  the  tension  from  the  hernial 
sac,  and  the  patient  carefully  watched  before  parturition,  so 
that  assistance  may  be  offered  when  necessary.  Sometimes 
animals  suffering  from  uterine  hernia  bring  forth  their  young 
spontaneously  without  any  bad  results  to  themselves  or  their 
progeny,  as  recorded  by  Leconte  and  others.  But  as  a  rule 
parturition  is  always  more  protracted  and  difficult,  and 
assistance  is  needed  to  effect  deliverj' ;  in  some  instances 
delivery  is  impossible,  and  mother  and  offspring  are  lost.  At 
parturition,  if  any  difficulty  arises,  the  vagina  must  be 
explored.  Should  the  os  be  contracted,  it  must  be  dilated  by 
hand.  If  the  presentation  is  favourable,  ropes  should  be 
attached  to  the  presenting  parts,  and  traction  applied  to  assist 
in  delivery.  Sometimes  delivery  is  made  more  favourable  by 
placing  the  animal  on  its  side  or  back,  the  uterus  and  its 
contents  then  passing  into  the  abdomen  if  the  hernia  is 
reducible.  The  nature  of  the  aid  required  will  depend  on  the 
presentation  and  situation.  If  the  hernial  sac  threatens  to 
give  way,  it  is  necessary  to  perform  Caesarian  section  as  early 
as  possible  in  order  to  remove  the  fcetus  living.  The  chances 
of  recovery  of  the  mother  are  very  slight,  as  it  is  impossible 
in  most  cases  to  reduce  the  hernia  and  close  the  opening,  the 
bowels  soon  emerging  through  the  wound  immediately  the 
foetus  is  removed.  With  the  cow  it  is  very  often  more 
economic  to  call  in  the  services  of  the  butcher. 

It  is  generally  injudicious  to  attempt  to  breed  from  an 
animal  affected  with  hysterocele  or  abdominal  hernia  of  any 
description,  notwithstanding  the  fact  that  this  condition  may 
not  militate  against  gestation  and  parturition  in  every  case. 

With  the  smaller  animals,  and  especially  the  bitch,  the 
best  treatment  is  to  operate.     The  operation  may  be  carried 
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out  during  gestation,  or  at  the  time  of  parturition,  but  before 
the  bitch  is  exhausted.  Under  anaesthesia,  and  with  all 
surgical  precautions,  the  skin  is  incised  over  the  hernial  sac, 
and  the  latter  enucleated  by  blunt  dissection  from  the 
surrounding  tissues  up  to  the  hernial  ring.  The  sac  is  then 
opened.  If  in  the  early  stages  of  gestation,  the  uterus  may 
be  returned  to  the  abdomen.  When  "one  horn  is  involved, 
and  the  hernia  is  irreducible,  then  that  horn  and  the  corre- 
sponding ovary  may  be  removed.  In  the  later  stages  of 
pregnancy  or  at  parturition  one  of  two  courses  may  be 
adopted  :  (1)  The  uterus  may  be  opened,  and  the  foetuses 
removed  through  the  one  incision.  The  uterine  wound  is 
sutured,  and  returned  to  the  abdomen.  (2)  The  whole 
uterus,  with  its  contents  and  the  ovaries,  may  be  excised, 
and  the  stump  of  the  uterus,  after  being  ligatured,  is  returned 
to  the  abdomen.  This  latter  method  is  the  safer  when  the 
uterus  has  been  opened  at  parturition.  The  hernial  sac  is 
ligatured  as  close  to  the  abdominal  wall  as  possible,  and  the 
hernial  ripg  closed  with  interrupted  sutures.  Last  of  all,  the 
skin  wound  is  closed  in  the  same  way.  The  rest  of  the  treat- 
ment is  as  for  laparo-hysterotomy. 

Deviation  of  the  Uterus. 

By  the  term  deviation,  when  applied  to  the  uterus,  is  meant 
a  change  in  the  direction  of  the  organ,  by  which  the  cervix 
no  longer  corresponds  to  the  axis  of  the  vagina.  Only  one 
kind  has  been  noted  in  the  domesticated  animals,  inferior 
obliquity,  and  is  extremely  rare.  It  has  only  been  observed 
in  the  cow.  In  this  animal,  because  the  abdominal  muscles 
are  inserted  by  a  thick  tendon  into  the  inferior  aspect  of  the 
pubis,  the  floor  of  the  abdomen  is  on  a  lower  plane  than  that 
of  the  pelvis ;  so  that  there  is  a  kind  of  step  between  the 
cavities,  the  height  of  which  varies  in  different  individuals,  but 
has  been  found  to  be  as  much  as  3,  4,  or  5  inches.  Occasion- 
ally, then,  the  body  of  the  gravid  uterus,  instead  of  being 
directed  forwards,  inclines  directly  downwards,  and  lies 
against  this  pelvic  step,  not  passing  beyond  the  umbilicus. 
The  cervix  of  the  uterus  is  therefore  directed  upwards  in  the 
direction  of  the  sacro-vertebral  angle,  and  may  even  compress 
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the  rectum  against  that  part.  On  that  account  the  os  no 
longer  corresponds  to  the  axis  of  the  vagina,  and  this  great 
deviation  in  the  uterus  entails  a  similar  change  in  the  attitude 
of  the  foetus,  the  head  of  which  is  directed  towards  the 
sacrum,  while  the  buttocks  rest  on  the  pubic  step.  During 
parturition  the  uterine  contractions  are  no  longer  directed 
towards  the  cervix ;  the  os  dilates  slowly,  or  not  at  all,  and 
in  order  to  render  parturition  possible  assistance  must  be 
given.  Garreau  has  observed  that  labour  may  be  suspended 
altogether  ;  the  foetus  dies,  becomes  mummified,  and  is 
retained  for  perhaps  a  very  long  time. 

Diagnosis. — The  long  duration  of  labour  and  the  inutility 
of  expulsive  efforts  prove  that  some  obstacle  to  delivery  must 
be  present.  Consequently,  vaginal  exploration  is  resorted  to, 
and  when  the  hand  is  passed  into  that  canal  it  reaches  a  kind 
of  imperforate  cul-de-sac,  at  the  bottom  of  which  is  a  large 
round  tumour,  into  which  no  opening  can  be  found.  This 
tumour  is  the  lower  face  of  the  uterus,  which,  pressed  against 
the  corresponding  wall  of  the  vagina,  projects  into  the  pelvic 
inlet.  By  raising  the  hand  towards  the  sacrum,  the  os  will 
be  discovered  much  removed  from  its  normal  position,  and 
situated  just  above  and  in  front  of  the  uterine  tumour. 

When  the  os  is  more  or  less  dilated,  there  is  frequently 
formed  at  this  point  a  kind  of  membranous  transverse  fold, 
raised  in  the  form  of  a  valve  analogous  to  the  partition 
separating  the  sacculations  of  the  large  intestine  of  the  horse. 
This  band  is  stretched  across  the  lower  part  of  the  os,  and 
has  to  be  surmounted  before  the  hand  can  touch  the  foetus. 
The  more  or  less  vertical  position  of  the  foetus  will  also  act  as 
a  guide.  In  a  case  described  by  Garreau  the  os  was  indurated, 
and  the  foetus  remained  three  months  beyond  the  normal 
time,  after  which  it  was  removed  by  Caesarian  section  and  the 
cow  did  well.  Schaack  describes  rupture  of  the  uterus  and 
fatal  hemorrhage  as  a  complication  resulting  from  strong 
traction  upon  a  foetus  in  this  position. 

Treatment.— In  slight  cases  the  deviation  may  be  reduced 
by  raising  the  abdomen  with  a  folded  sheet  or  blanket  or  a 
plank  held  by  an  assistant  on  each  side  of  the  cow. 

In  severe  cases  the  animal  must  be  cast,  gently  on  a  thick 
bed  of  straw  and  placed  on  its  back,  and  kept  in  that  position 
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by  bundles  of  straw.  The  weight  of  the  foetus  carries  the 
uterus  down  towards  the  spine;  the  body  of  the  organ  is 
depressed  and  the  cervix  raised  towards  the  pubis  (now 
superior) ;  the  obliquity  of  the  uterus  is  thus  got  rid  of. 
Parturition  has  thus  been  found  by  Schaack  and  Peuch  to 
be  rendered  easy. 

Torsion  of  the  Uterus :  Contorsio  Uteri. 

Torsion  or  "twisting"  of  the  gravid  uterus  on  its  long 
axis — which  often  involves  not  only  the  cervix  of  the  organ, 
but  also  the  vagina— is  most  frequently  observed  in  the 
cow,  is  not  uncommon  in  the  ewe  and  goat,  but  is  rare  in 
the  mare  and  the  small  multiparous  animals.  In  the  sow 
and  bitch,  the  uterine  cornua,  but  not  the  body,  become 
displaced  and  twisted,  and  even  become  hernied  by  the  broad 
ligaments. 

History. — The  existence  of  torsion  of  the  uterus  was  first  in- 
dicated by  Boutrolle  in  the  "  Parfait  Bouvier  "  (second  edition, 
1766),  but  it  was  only  during  the  nineteenth  century  that 
general  attention  was  drawn  to  the  exceedingly  great  im- 
portance of  the  condition.  It  was  described  by  Lecoq  of 
Bayeux,  in  1887,  in  a  "  Memoire  sur  le  Part  Laborieux." 
Complete  rotation  of  the  uterus  was  first  noted  among 
Continental  observers  by  Eichner,  a  Professor  at  the  Berne 
Veterinary  School,  who,  in  his  "  Systematic  Treatise  on  the 
Diseases  of  the  Bovine  Species  "  (published  in  1840),  advises 
rolling  the  body  of  the  cow  as  a  means  of  remedying  the 
accident.  Shortly  afterwards  Blickenstorfer  of  Zurich  wrote 
a  memoir  on  the  subject ;  and  it  was  also  well  described  by 
Mazure  and  Pouchy. 

In  Germany,  about  the  same  time,  it  was  the  subject  of 
investigation  and  treatment  by  Schmidt  of  Bavaria,  Vix  of 
Giessin,  Fricke  of  Hanover,  and  Irminger.  Fricke  cured  a 
case  by  fastening  the  feet  together,  two  by  two,  and  rolling 
the  animal  in  a  contrary  direction  to  that  in  which  the  uterus 
was  twisted.  In  Britain,  in  1840,  Mr.  Carlisle  of  Wigton, 
under  the  head  of  "  Cffisarian  Operation,"  described  an 
undoubted  case  of  torsion.  After  this  period,  memoirs  on  it 
have  been  published  by  Deno9,  Bordonnat,  Rossignol,  Gaven, 
Bouley,  Goubaux,  Chauveau,  Liautard,  Marlot,  Coquet,  and 
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many  others ;  while  it  is  alluded  to  with  more  or  less  detail 
in  the  treatises  of  Eainard,  Baumeister  and  Rueff,  Ziirn, 
Harms,  Lanzillotti-Buonsanti,  Cruzel,  Saint-Cyr,  etc. 

Nature  and  Frequency. — This  accident  consists  in  a  rotation 
of  the  uterus  on  its  axis,  by  which  its  upper  surface  may 
successively  become  lateral  and  inferior ;  and  lateral  on  the 
opposite  side  and  superior,  when  the  revolution  is  complete. 
This  torsion  may  take  place  in  two  opposite  directions ;  the 
upper  surface  may  be  left  lateral  or  right  lateral,  constituting 


Fie.  67,— Incomplete  Toksion  of  ihe  Utekus. 
1,  Body  of  the  uterus  ;  2,  3,  4,  spiral  twists  directed  from  left  to  right ;    , 
5,  cervix  uteri  and  vagina  ;  6,  suspensory  ligament ;  7,  pelvis. 

left  and  right  torsion  respectively.  Torsion  may  be  incomplete 
or  complete.  The  incomplete  torsion  may  be  quarter,  half,  or 
three-quarters,  according  to  the  degree  of  rotation.  When 
the  organ  makes  two  complete  turns  we  have  double  torsion. 

The  result  of  this  rotation  is  that  the  vagina  and  the  cervix 
uteri  because  of  their  attachments,  cannot  follow  the  uterus, 
and  therefore  become  twisted  in  a  cord-like  fashion,  whence 
arises  stricture  of  the  os— the  constriction  being  all  the 
greater  as   torsion   is   complete— and   utter  impossibility  to 
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effect  delivery  of  the  foetus  unless  the  uterus  is  replaced  in 
its  normal  position,  or  its  contents  are  removed  otherwise 
than  through  the  os. 

Incomplete  torsion  is  by  far  the  most  frequent  form 
encountered  in  practice.  It  is  often  so  slight  that  it  might 
be  compared  with  deviation  of  the  uterus,  there  being  only 
a  trifling  displacement  of  the  cornu  containing  the  foetus, 
which  carries  the  body  of  the  uterus  with  it. 

In  other  instances  the  torsion  consists  of  a  quarter  or  half 
turn,  the  upper  face  of  the  uterus  having  become  lateral  or 
inferior;  sometimes  the  gravid  cornu  occupies  the  inferior 
region  of  the  abdomen ;  and  at  other  times,  making  a  wider 
rotation,  it  is  lodged  in  the  opposite  flank.  In  examination 
of  an  affected  animal  it  is  only  possible  to  give  an  approximate 
estimate  of  the  degree  of  torsion.  One,  two,  three  or  more 
parallel  ridges  appear  in  a  twist  according  to  its  degree, 
whether  quarter,  half,  three-quarters,  or  complete,  as  one 
would  expect  with  a  somewhat  long  and  supple  cylinder  such 
as  the  vagina  or  cervix  uteri.  These  ridges  may  sometimes 
be  mistaken  for  separate  twists.  Double  or  multiple  twists, 
although  they  have  been  seen,  are  very  rare. 

The  relative  frequency  of  this  accident  in  the  cow  is  ex- 
plained anatomically  in  two  ways : 

In  the  cow  the  concave  curvatures  of  the  uterine  cornua 
look  downwards.  To  these  curvatures  the  broad  ligaments 
are  attached ;  so  that,  if  the  uterus  be  considered  as  freely 
suspended  in  the  abdomen,  each  cornu  is  turned  outwards 
and  upwards,  while  its  base,  near  the  body  of  the  organ, 
although  drawn  in  the  same  direction  by  the  ligaments,  yet 
retains  its  position,  being  firmly  maintained  in  it  by  the  body 
of  the  uterus,  which  also  receives  the  insertion  of  the  broad 
ligaments  on  its  lower  face.  This  insertion  causes  the  uterus 
to  project  above  the  ligaments,  which  are  very  broad,  particu- 
larly at  their  anterior  border,  and  widely  separated  from  one 
another  near  their  lumbar  attachment.  The  ligaments 
suspend  the  uterus  loosely  in  the  abdomen,  and  allow  it  to 
become  fully  developed  during  pregnancy.  At  this  period, 
too,  they  become  greatly  increased  in  substance  and  length. 
As  gestation  advances,  nearly  the  whole  of  the  great  size  of 
the  uterus  is  due  to  the  development  of  the  one  horn  in 
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which  the  foetus  is  situated ;  and  as  the  other  horn  retains 
its  normal  size,  the  twisting  of  this  around  its  Ugament,  and 
consequent  torsion  of  the  cervix,  can  be  readily  understood. 
Such  is  the  explanation  of  the  accident  given  by  Chauveau. 

According  to  Goubaux,  it  is  in  consequence  of  the  develop- 
ment of  the  cornua  during  gestation,  and  their  projecting 
greatly  beyond  their  means  of  attachment  or  suspension,  the 
broad    ligaments    being    thrown    altogether  back.      During 


Fig.  68.— Multiple  Toesion  of  the  UiEKirs.     (Guelt.) 

1,  Body  of  the  uteras  ;  2,  2,  2,  torsion,  involving  the  body  of  the  organ  ; 
3,  rectum  ;  4,  bladder  ;  5,  vagina  ;  6,  symphysis  pubis. 

pregnancy  the  cornua  are  considerably  lengthened,^  while 
the  ligaments  do  not  increase  in  breadth,  their  points  of 
attachment  to  the  inner  face  of  the  flank  or  the  ilium  remain- 
ing invariably  the  same.  This  projection  of  the  gravid  cornu 
beyond  the  broad  ligaments  supporting  it— and  which  may 
be  as  much  as  nearly  2  feet— must  render  the  production  of 
torsion  remarkably  easy. 

Probably  a  combination  of  these  two  explanations  would 
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indicate  best  the  reasons  for  the  tendency  to  torsion  of  the 
uterus  in  the  cow.  The  relative  infrequency  of  this  occur- 
rence in  the  other  domesticated  animals  is  undoubtedly 
owing  to  the  different  arrangement  of  the  uterus  and  its 
suspensory  ligaments. 

Occasionally  the  torsion  is  confined  to  the  gravid  uterus  or 
to  the  body  in  front  of  the  cervix,  but  most  frequently  it 
involves  the  vagina  as  well  as  the  cervix  and  body  of  the 
organ.  Sometimes  it  causes  rupture  of  the  broad  ligaments, 
and  instances  are  recorded  by  Dense  and  Albrecht  in  which 
the  rupture  has  extended  to  the  uterus.  Occasionally  the 
fcetus  escapes  through  the  rupture  in  the  uterus  and  develops 
in  the  peritoneal  sac,  constituting  an  extra-uterine  pregnancy. 

The  relative  frequency  of  the  disease  varies  with  the  district, 
and  is  related  in  some  way  to  the  nature  of  the  country  and 
the  method  of  rearing  cattle.  Leconte  has  observed  it  in 
twelve  cases  out  of  three  or  four  hundred  cases  of  difficult 
parturition  ;  Lemaire  has  met  it  seven  times  in  four  years. 

Etiology. — The  causes  attributed  to  this  condition  are  very 
diverse.  Those  which  appear  to  operate  most  frequently  are 
slips  or  falls,  and  particularly  on  the  hind-quarters — croup  or 
hocks.  Uterine  torsion  is  thus  often  witnessed  among  cows 
at  liberty  in  pastoral  countries  where  the  ground  is  broken, 
intersected,  or  hilly,  whilst  it  is  almost  unknown  in  the  plains. 
Slipping  upon  its  hind-quarters,  horn  thrust  in  the  flank  by 
a  companion  cow,  rolling,  casting,  falling  when  jumping  a 
ditch,  slipping  up  when  descending  a  steep  hill,  meteorism, 
severe  toil,  deformity  and  malposition  of  the  foetus,  sponta- 
neous and  energetic  movements  of  the  foetus  in  utero,  in  order 
to  get  rid  of  uncomfortable  sensations  and  avoid  unpleasant 
positions,  violent  and  irregular  movements  of  the  animals 
during  the  early  stages  of  gestation — these  have  all  been  put 
down  as  causing  torsion  of  the  uterus.  This  disease  is  often 
met  with  in  primiparse. 

Symptoms. — This  accident  ordinarily  takes  place  towards 
the  termination  of  pregnancy — from  the  eighth  to  the  ninth 
month  in  the  cow.  As  a  rule  no  particular  indication  of 
inconvenience  or  suffering  is  noted  from  this  cause  until 
parturition.  Even  then,  in  the  initial  stages,  there  is  no 
sign  which  can  be  relied  upon  to  prove  the  existence  of  torsion. 


DYSTOKIA   FKOM    DISPLACEMENT    OF    THE    UTERUS  223 

In  some  instances  tumefaction  of  the  vulva  is  not  well 
marked,  and  it  remains  dry  and  appears  to  be  buried  more 
deeply  between  the  ischial  tuberosities.  Occasionally  some 
difficulty  in  micturition  is  observed  before  parturition,  the 
urine  escaping  only  in  small  quantity  at  a  time,  or  there  may 
be  total  suppression.  This  is  due  to  the  compression  of  the 
bladder  by  one  of  the  twists  in  the  uterus. 

The  first  labour  pains,  which  soon  appear,  are  usually 
feeble,  and  are  separated  by  a  comparatively  long  interval  of 
quiet,  during  which  the  animal  appears  to  have  nothing  amiss. 
Nevertheless,  as  time  goes  on,  symptoms  are  evinced  now  and 
again ;  and  though  the  labour  pains  succeed  each  other  more 
rapidly,  and  become  more  energetic,  yet  birth  does  not  seem 
to  advance ;  the  "  water-bag "  does  not  show  itself,  and 
nothing  appears  externally.  This  condition  may  persist  for 
six,  twelve,  twenty-four,  and  even  forty-eight,  hours  before 
assistance  is  given. 

In  other  instances  the  symptoms  are  more  marked  and 
severe  during  this  first  period.  The  animal  appears  to  suffer 
from  the  pain  of  intense  uterine  and  abdominal  spasms, 
marked  by  violent  straining,  which  comes  on  at  longer  or 
shorter  intervals,  and  by  great  restlessness.  In  many 
instances,  after  a  period  varying  from  twelve  to  forty-eight 
hours,  these  symptoms  may  disappear,  and  the  animal  seems 
to  have  recovered.  In  the  course  of  from  one  to  six  days, 
however,  there  is  a  recurrence  of  the  labour  pains,  and  in  so 
urgent  a  form  that  there  can  no  longer  be  any  doubt  as  to 
real  attempts  at  delivery,  although  no  progress  in  that 
direction  is  shown.  As  some  obstacle  to  the  expulsion  now 
evidently  intervenes,  the  veterinarian,  when  called  in,  must 
make  a  manual  examination. 

The  oiled  hand,  on  being  introduced  into  the  vagina,  meets 
at  first  with  no  obstacle ;  but  on  advancing  into  it,  the  fingers 
soon  encounter  one  or  more  folds  or  rugae,  which  render  the 
passage  more  and  more  constricted  towards  the  cervix  uteri. 
Towards  the  termination  of  the  vagina,  the  fingers  reach  a 
kind  of  cul-de-sac,  formed  by  the  mucous  folds,  which  at  this 
part  converge  in  a  spiral  manner  either  to  the  right  or  .left. 
Although  at  first  there  appears  to  be  no  passage,  yet  it  will  be 
found  that,  by  turning  the  hand  in  the  same  spiral  fashion  as 
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the  rugae  incline,  the  finger  will  be  able  to  penetrate  to  a 
certain  depth ;  and  if  one  of  the  most  prominent  ridges  be 
followed  in  this  way,  it  will  be  discovered  that  it  has  a  cork- 
screw-like course.  This  is  pathognomonic  of  torsion  of  the 
uterus. 

The  kind  of  spiral  infundibulum  in  which  the  hand  pene- 
trates varies  in  dimensions  according  to  the  amount  of  torsion. 
In  the  quarter-turn,  the  hand  may  be  passed,  though  with 
difficulty,  as  fa,r  as  the  neck  of  the  uterus,  which  may  be  more 
or  less  dilated,  and  allow  the  position  of  the  foetus  to  be 
ascertained.  The  fingers  can  feel  a  large,  salient  spiral  ring, 
which  becomes  wider  as  the  hand  enters  deeper  into  the 
organ,  and  which  terminates  in  the  cavity  of  the  latter  in  a 
wide  membranous,  fan-like  fashion.  If  the  torsion  is  to  the 
left,  this  ring  inclines  to  the  right,  and  the  membranous 
expansion  in  the  uterus  is  directed  obliquely  from  right  to  left 
towards  the  fundus  of  the  organ.  The  spiral  twist  is  in  the 
direction  of  the  torsion,  and  the  uterus  is  carried  towards  the 
left  flank.  In  torsion  to  the  right,  the  arrangement  is  the 
reverse  of  this. 

In  the  half-turn,  occlusion  is  so  marked  that  the  fingers 
can  scarcely  be  made  to  enter  the  obstacle,  and  the  cervix 
cannot  be  reached  unless  the  torsion  is  beyond  it.  There  are 
always  two  prominent  rings — two  mucous  folds  which  cross 
each  other,  but  which,  as  they  recede  from  the  torsion, 
become  wider  apart  and  spread  like  a  fan. 

In  the  complete  turn,  the  occlusion  is  such  that  only  one 
finger  can  penetrate  to  a  very  slight  depth  in  the  spiral 
stricture,  and  the  direction  of  the  rugse  is  very  baffling,  as 
they  seem  to  intersect  each  other  and  to  run  in  opposite 
directions. 

In  half  and  complete  degrees  of  torsion  the  foetal  membranes 
are  generally  intact ;  in  the  quarter  degree  the  membranes 
are  sometimes  ruptured,  and  the  waters  discharged  for  a 
considerable  period  before  the  animal  is  examined  by  the 
veterinarian. 

The  foetus  quickly  perishes  after  the  first  labour  pains,  and 
for  certain  within  forty-eight  hours.  The  exact  period  of  its 
decease  greatly  depends  on  the  intensity  of  the  pains,  and  is 
due  to  the  strangulation  of   the  bloodvessels  of   the  uterus 
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which  are  involved  in  the  twist.  The  position  of  the  foetus 
varies  according  to  circumstances.  It  is  most  frequently  in 
the  dorso-  or  lumbo-ilial,  rarely  in  the  lumbo-sacral,  as  it 
follows  the  movements  of  the  uterus  ;  so  that  in  reducing  the 
torsion  the  foetus  should  be  brought  into  its  normal  position. 
Sometimes,  when  the  twist  is  slight  and  the  passage  suffi- 
ciently large,  the  foetus  partly  enters  the  pelvis,  where  it  may 
not  only  be  felt,  but  seized  by  the  parts  first  presenting.  At 
other  times  it  is  entirely  lodged  in  the  abdomen ;  and  at 
others,  again,  it  may  be  felt  towards  the  pubis  in  a  kind  of 
pouch  formed  by  a  duplicature  of  the  uterus  beneath  the 
inner  opening  of  the  os.  Here  it  sometimes  considerably 
elevates  the  bladder  and  meatus  urinarius. 

The  form  of  the  abdomen  is  sometimes  characteristic.  The 
foetus  can  generally  be  found  higher  in  it  than  normal, 
towards  the  flank,  on  the  right  or  left  side.  A  rectal  examina- 
tion may  sometimes  be  useful,  especially  when  the  torsion  is 
complete,  in  distinguishing  the  twist,  the  change  in  position  of 
the  uterus,  the  tension  of  the  broad  ligaments.  Occasionally 
the  rectum  itself  is  displaced  and  drawn  towards  the  entangled 
uterus. 

If  the  animal  is  not  relieved,  the  symptoms  above  indicated 
persist  with  variable  intensity.  The  straining  and  attempts 
at  spontaneous  delivery  continue  either  feebly,  and  with  long 
-intervals  between,  or  they  are  violent  and  almost  incessant. 
,The  animal  soon  ceases  to  eat  and  ruininfite ;  it  becomes  dull 
and  dispirited  ;  fever  sets  in,  and  the  pulse  and  respirations 
are  hurried ;  rigors  and  grinding  of  the  teeth  are  remarked 
from  time  to  time ;  the  lacteal  secretion,  which  had  com- 
menced, is  suspended  ;  the  mammae  become  soft  and  small ; 
the  eyes  sink  in  their  orbits ;  and  extreme  prostration  ensues. 
The  creature,  unable  to  get  up,  constantly  lies ;  the  pulse 
-becomes  imperceptible  ;  death  generally  occurs  from  the 
third  to  the  tenth  day  after  the  earliest  symptoms  were 
exhibited. 

Exceptionally  the  foetus  becomes  mummified  and  the  cow 
makes  a  perfect  recovery,  and  may  be  fattened. 

The  Diagnosis  is  made  from  the  symptoms  and  a  vaginail 
exploration. 

Proanosis. — With  the  cow,  torsion  of  the  uterus  must  be 
^  15 
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looked  upon  as  a  serious  accident ;  for  except  in  a  few 
cases,  when  assistance  is  not  rendered,  the  fcstus  and  mother 
always  perish.  By  judicious  intervention,  mother  and  offspring 
may  often  be  saved.  A  cautious  opinion  must,  however,  always 
be  given ;  but  its  favourableness  will,  of  course,  depend  upon 
the  brief  duration  of  the  parturient  symptoms,  previous 
manipulations,  the  condition  of  the  animal,  and  also  the 
degree  of  torsion. 

Pathological  Anatomy. — At  a  post-mortem  examination  of 
a  cow  which  has  lived  for  many  hours  after  the  first  signs 
of  parturition,  a  peritonitis  or  metroperitonitis  is  noted.  A 
quantity  of  blood-stained  sero-fibrinous  exudate  is  found  in 
the  peritoneal  cavity,  and  a  layer  of  yellow  fibrin  frequently 
covers  the  uterus,  and  may  even  cause  it  to  adhere  to  neigh- 
bouring organs.  The  uterus  is  highly  congested  and  reddened. 
The  torsion  appears  as  a  large,  hard  cord,  composed  apparently 
of  a  number  of  spiral  strands  of  unequal  size,  the  closest  twined 
of  which  are  in  the  middle  of  the  strangulations,  and  formed 
by  the  anterior  portion  of  the  vagina  and  the  cervix  and  body 
of  the  uterus.  The  broad  ligaments  are  sometimes  compressed 
between  the  spiral  folds,  which  they  concur  to  form ;  some- 
times they  merely  envelop  and  obscure  these  folds.  Rarely 
are  these  ligaments  ruptured.  Most  commonly  they  are  tense 
and  greatly  stretched,  tightly  compressing  the  cervix  and 
rendering  occlusion  of  the  os  all  the  more  rigid.  If  the 
uterus  be  turned  in  a  direction  opposite  to  that  of  the  twist, 
the  strands  of  the  latter  gradually  open,  widen,  and  are 
effaced,  the  strangulation  disappears,  and  the  genital  passage 
regains  its  normal  shape. 

Exceptionally  gangrene  of  the  uterus  is  present,  probably 
due  to  obstruction  of  the  bloodvessels  implicated  in  the 
torsion. 

As  a  complication,  a  more  or  less  extensive  rupture,  com- 
plete or  incomplete,  of  the  uterus  may  exist— probably  due  to 
severe  uterine  contractions.  This  rupture  is  most  frequently 
met  with  in  the  body,  in  the  vicinity  of  the  twisted  portion, 
or  at  the  junction  of  the  gravid  cornu  with  the  uterus.  The 
foetus  has  been  at  times  found  partly  fixed  in  the  fissure. 

The  condition  of  the  foetus  varies  with  the  time  that  has 
elapsed  since  its  death.     Sometimes  it  is  in  a  state  of  perfect 
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preservation,  while  at  others  it  is  in  an  advanced  state  of 
putrefaction,  the  hair  and  hoofs  coming  off  readily,  and  the 
body  swollen,  emphysematous,  and  emitting  a  disgusting 
smell.  In  rare  cases  the  fcetus  is  mummified,  even  when  fully 
developed. 

Treatment.  — The  sole  indication  for  the  relief  of  this 
accident  is  to  untwist  the  uterus.  This,  however,  is  not 
always  possible.  Various  methods  are  recommended  to 
accomplish  this  object. 

1.  Rotation  of  the  Cow's  Body  is  a  very  simple  method 
which  ought  first  to  be  tried  before  any  other  form  of  treat- 
ment. This  method  consists  in  rolling  the  animal  affected 
with  uterine  torsion  in  such  a  manner  that  the  twist  is 
effaced  and  the  genital  passages  are  open  for  the  passage  of 
the  foetus. 

The  first  step,  after  ascertaining  the  existence  and  direction 
of  the  displacement,  is  to  empty  the  udder  of  its  milk,  so  as 
to  prevent  the  gland  being  injured  during  the  operation.  For 
the  operation,  a  field,  or  a  roomy  place  covered  with  a  thick 
layer  of  soft  litter,  such  as  straw  or  moss,  should  be  chosen. 
The  cow  should  then  be  thrown,  and  all  the  limbs  tied 
together  at  once,  or  first  the  two  fore  and  then  the  two  hind 
limbs,  these  being  fastened  together  afterwards  and  not 
allowed  to  cross. 

For  an  ordinary-sized  cow  five  assistants  are  necessary  ; 
one  of  these  is  to  be  placed  at  the  animal's  head  to  hold  it 
and  make  it  follow  the  movements  of  the  body ;  the  second 
should  keep  the  limbs  as  close  to  the  belly  as  possible  when 
the  cow  is  rolled  over  on  them.  The  hocks  should  be  kept 
flexed,  in  order  to  prevent  the  udder  being  damaged  and  to 
avoid  muscular  injuries  to  the  upper  part  of  the  hind-limbs. 
The  other  three  assistants  should  lift  and  roll  the  cow  and 
aid  the  second  in  pulling  at  the  hind-limbs  when  the  animal 
is  being  placed  on  its  back.  If  the  torsion  is  to  the  left,  the 
animal  should  be  cast  on  its  left  side  and  turned  successively 
on  its  back,  right  side,  sternum,  and  left  side ;  if  to  the  right, 
the  rolling  should  be  in  the  opposite  direction.  The  indication 
of  the  side  to  which  the  torsion  is  directed  is  given  by  the 
direction  of  the  hand  in  vaginal  exploration  (see  Figs.  69 
and  70).     During  the  rolling,  the  hand  and  arm  are  kept 
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inserted  into  the  vagina  as  far  as  possible,  in  order  to  try  and 
fix  the  uterus.  Should  the  os  be  accessible  and  dilated,  some 
part  of  the  foetus  must  be  secured,  preferably  a  limb;  and 
this  must  be  maintained  in  one  position.  If  the  foetus  cannot 
be  reached,  then  nothing  remains  but  to  make  the  wall  of 
the  vagina  the  point  of  resistance  until  a  better  can  be  made 
available,  and  to  press  against  it  in  the  opposite  direction  to 
the  rolling.  The  grand  test  and  guide  for  the  direction  of 
rolling  is  the  effect  ■produced. 

If  the  operation  is  well  conducted  and  the  body  of  the  cow 
moved  in  the  proper  direction,  the  obstetrist  will  find,  as 
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Fig.  69. — Right  Utbeinb  Torsion  :  Manipulation.     (Saint-Cyk.) 
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Fig."  70. — Left  Uteeike  Torsion:  Manipulation.     (Saint-Cyr.) 

rotation  is  carried  on,  that  the  genital  passage  is  becoming 
wider,  until  the  spiral  rings  become  effaced,  so  that  the  hand 
can  reach  the  cervix  and  penetrate  the  uterus  if  the  os  is 
relaxed.  Generally  a  gush  of  the  liquor  amnii  from  the  organ 
announces  the  termination  of  the  operation.  If,  however, 
the  hand  is  more  strongly  compressed  by  the  spiral  folds 
as  the  animal  is  turned  on  its  axis,  and  the  vaginal  canal  is 
diminishing  in  length,  it  is  a  proof  that  rotation  is  effected 
in  the  wrong  direction.  This  is  remedied  by  reversing  the 
movement. 

The  number  of  turns  necessary  to  reduce  the  torsion  varies 
very  considerably ;  rarely  one,  most  frequently  several  revo- 
lutions— two,  three,  four,  or  more — are  required. 
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An  important  precaution  in  this  operation  consists  in 
having  the  hind  parts  raised  higher  than  the  anterior  portion 
of  the  body,  so  as  to  fix  the  uterus  by  its  own  weight,  especially 
when  the  hand  cannot  be  passed  far  into  the  vagina.  In  some 
instances,  when  slow,  steady  rolling  will  not  suffice,  a  quick 
or  jerking  roll  may  be  successful ;  in  other  instances  it  has 
been  found  advantageous  to  place  the  animal  on  its  back  and 
roll  it  from  side  to  side.  Some  practitioners  are  content  to 
roll  the  cow  without  attempting  to  fix  or  manipulate  the 
vagina  or  uterus,  but  rotation  has  to  be  carried  on  for  a 
longer  time,  and  the  operator  is  not  sure,  unless  his  hand  is 
in  the  vagina,  whether  the  rolling  is  having  a  favourable  or 
unfavourable  effect  on  the  torsion.  In  rare  cases  the  rolling 
requires  to  be  carried  on  from  fifteen  to  twenty  turns,  or  for 
more  than  an  hour,  before  a  successful  result  is  obtained. 
The  operation  often  entails  a  great  deal  of  patience  and 
expenditure  of  energy. 

When  the  torsion  is  removed  the  cow  is  allowed  up,  and 
parturition  will  take  place  with  or  without  further  assistance, 
according  to  the  ordinary  indications.  Should  uterine  action 
not  speedily  ensue,  particularly  if  the  os  is  dilated  and  the 
membranes  ruptured,  the  foetus  must  be  removed  by  traction. 

The  method  of  rotation  fails  in  some  cases,  especially 
where  the  torsion  is  multiple  or  the  foetus  is  dead  and 
becomes  emphysematous,  causing  great  inflation  of  the  uterus, 
or  where  there  are  plastic  adhesions  between  the  spiral  folds 
or  between  the  uterus  and  neighbouring  structures. 

Violet  attributed  his  want  of  success  in  some  instances  to 
the  want  of  resistance  he  could  oppose  to  the  turning  round 
of  the  uterus,  as  the  cow  was  rolled,  when  he  held  the  feet 
of  the  calf.  He  therefore  tied  the  two  pasterns  of  the  latter 
together,  after  he  had  brought  them  out  of  the  vagina,  giving 
the  cords  to  assistants  wherewith  to  exercise  gentle  traction. 
A  thin  piece  of  wood  was  passed  between  the  legs  of  the 
fcetus,  which  served  as  a  lever  by  which  the  creature  was 
made  to  aid  in  reducing  the  torsion,  the  cow  being  rolled 
half  round,  rarely  altogether  round,  whenever  moderate  re- 
sistance was  experienced.  In  this  way  the  spiral  constriction 
was  made  to  disappear  and  the  genital  canal  opened,  without 
injury  to  cow  or  calf. 
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2.  Vaginal  Taxis  in  the  standing  position  has  been  prac- 
tised, but  can  only  be  of  service  in  very  incomplete  torsion — 
quarter  rotation  of  the  uterus,  for  instance — when  there  is 
sufficient  space  in  the  vagina  for  the  hand  to  pass  through 
the  obstacle  and  into  the  uterus.  After  ascertaining  the 
direction  of  the  torsion,  the  arm  is  introduced  into  the  uterus 
as  deeply  as  possible ;  if  the  foetal  membranes  are  yet  intact, 
they  must  be  ruptured,  and  the  most  convenient  parts  of 
the  foetus  sought  for.  The  hocks  and  elbows  are  the  most 
suitable  for  manipulation.  One  of  these  must  be  firmly 
grasped,  and  the  endeavour  made  by  it  to  raise  the  body  of 
the  foetus,  at  the  same  time  giving  it  a  turning  movement 
contrary  to  that  which  would  be  given  to  the  uterus  in  order 
to  untwist  it. 

Darreau,  in  practising  this  method,  employs  what  is  called 
a  uterine  retroversor,  an  appliance  which  is  rather  compli- 
cated. It  is  adjusted  to  the  limbs  and  head  of  the  foetus  in 
such  a  way  that  the  operator  obtains  sufficient  leverage  to  turn 
the  foetus,  and  with  it  the  uterus,  so  as  to  reduce  the  torsion. 

The  apparatus  is  composed  of  three  rods  (A,  A',  A" ;  Fig.  71) ; 
of  a  winch  (B) ;  of  a  screw,  with  a  movable  screw-nut  (D), 
pierced  by  three  holes  ;  and,  finally,  three  cords  (E,  E',  E"), 
with  a  loop  (F).  The  end  of  each  rod  (G),  a  little  thickened, 
has  a  longitudinal  hole  (H) ;  the  other  extremity  (I)  has  a 
hole  punched  through  it,  and  a  shoulder  (K).  This  end  of 
the  three  rods  is  inserted  into  the  three  holes  of  the  winch. 

The  apparatus  is  put  together  for  use  in  the  following 
manner :  The  cords  are  fa'stened  by  their  loop  (F)  to  the  two 
pasterns  and  the  lower  jaw  of  the  foetus,  and  serve  as  points 
of  attachment  as  well  as  conductors  to  the  rods.  With  this 
object  the  obstetrist  passes  them,  one  by  one,  through  the 
hole  (H)  in  each  rod;  then,  by  one  hand,  he  seizes  the 
extremity  (I),  and  with  the  second  hand  the  other  end  (G)  ; 
directing  the  latter  towards  the  part  of  the  foetus  to  be  pulled 
at,  an  assistant  who  keeps  the  cord  tense  passes  this  through 
the  hole  (I).  This  done,  each  rod  is  inserted  in  one  of  the 
openings  of  the  winch,  the  screw  (C)  is  pushed  through  the 
middle  hole,  and  the  cords  are  passed  through  the  holes  in 
the  nut  (D)  of  the  screw  (C),  by  means  of  which  they  are 
made  as  tight  as  may  be  necessary. 
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The  apparatus  may  be  used  either  while  the  cow  is  standing 
or  lying  on  its  back.  By  turning  the  handle  of  the  winch  in 
a  contrary  direction  to  the  torsion,  counter-torsion  is  at  once 
effected  without  difficulty,  and  without  causing  the  animal 
any  fatigue.  If  the  resistance  is  at  all  great,  the  operator 
entrusts  the  instrument  to  the  assistant,  passes  his  hand 
into  the  uterus,  presses  on  the  head  of  the  calf,  and  in  this 
way  aids  the  action  of  the  retroversor.  Parturition  then  takes 
place  naturally. 


Fig.  71. — Daekeau's  Eeteoveesok. 


Obviously,  the  instrument  can  only  be  employed  when  it 
can  be  passed  into  the  uterus.  Hence  the  method  of  rotation 
of  the  cow's  body  has  far  greater  advantages,  and  can  be 
employed  in  all  the  cases. 

3.  Abdominal  Taxis  consists  in  opening  the  abdomen,  and 
thrusting  the  hand  and  arm  into  this  cavity,  so  as  to  reach 
the  twisted  uterus  and  turn  it  on  its  axis  in  a  contrary  direc- 
tion to  the  torsion,  in  order  to  deliver  the  animal  by  the 
natural  passages.  This  method  is  only  indicated  when  rota- 
tion of  the  cow's  body  has  failed,  and  even  then  is  not  easy 
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and  not  very  successful.  The  difficulties  in  turning  the 
uterus  are  due  to  its  immense  weight  and  size  (from  112  to, 
180  pounds),  its  convex,  smooth  surface,  and  the  limited, 
space  for  manipulation.  Frank  has  untwisted  the  uterus  in 
thirteen  out  of  fifteen  cases,  of  which  nine  animals  recovered. 

Operation. — Saint-Cyr  recommends  the  standing  position, 
with  the  hind-quarters  slightly  raised.  The  right  hind-leg  is 
pulled  back  by  a  rope  held  by  an  assistant,  to  prevent  the 
operator  being  kicked,  while  the  head  is  tied  short.  An 
intelligent  assistant  introduces  his  arm  into  the  vagina,  in 
order  to  follow  and  announce  the  results  of  the  untwisting. 
The  ordinary  surgical  precautions  are  taken.  The  operator 
then  makes  an  incision  in  the  right  flank,  not  too  high, 
downwards  and  forwards,  and  from  6  to  8  inches  long, 
through  the  skin,  muscles,  and  peritoneum.  The  hand  is 
then  passed  into  the  abdomen  above  the  uterus  if  the  twist  is 
to  the  left,  but  below  it  if  it  is  to  the  right ;  then  attempts 
are  made  to  put  the  organ  in  place  by  pressing  and  pushing  it. 
If  any  part  of  the  foetus  can  be  seized,  the  labour  is  lessened. 
The  task  is  lightened  also  in  having  the  abdomen  raised  by  a 
sheet  placed  under  it,  and  held  by  men  on  each  side.  Having 
effected  detorsion,  the  wound  is  closed  by  suture,  and  anti- 
septic dressings  are  placed  over  it,  these  being  retained  by  a 
wide  bandage  round  the  body.  The  chief  danger  of  the  opera- 
tion is  peritonitis.  If  it  is  impossible  by  this  means  to  correct 
the  torsion,  then  recourse  must  be  had  to  Caesarian  section. 

4.  Gastro-Hysterotomy,  or  Ccesarian  Section. — This  operation 
has  been  recommended  when  the  other  measures  described 
above  have  failed,  with  the  object  of  saying  the  foetus,  if  it  be 
alive,  or  to  preserve  the  life  of  the  cow.  Eocco  has  twice 
successfully  performed  the  Caesarian  section  in  torsion  of 
the  uterus,  and  delivered  living  calves.  Lemaire  relates  a 
case  of  torsion  and  rupture  of. the  uterus  in  which  the  cow 
was  killed,  the  abdomen  immediately  and  widely  opened,  and 
the  foetus  extracted  from  the  uterus  in  all  haste.  The  calf 
was  alive  and  did  well.  In  many  cases^  however,  the  calf  is 
dead,  and  there  remains  only  the  question  of  saving  the 
mother^a  question  of  economic  or  sentimental  importance. 
If  the  operation  is  attempted,  it  is  best  to  remove  the  uterus 
with  the  foetus. 
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Torsion  of  the  Uterus  in  the  Mare. 

Torsion  of  the  uterus  in  the  mare  is  a  rare  accident. 

The  Causes  are  not  well  ascertained,  but  it  is  not  improbable 
that  some  of  the  causes  which  act  in  the  cow  will  also,  in 
certain  circumstances,  be  effective  in  the  mare.  Kolling 
during  colic,  shortly  before  the  accident,  has  been  found  to  be 
the  history  of  a  few  cases,  one  by  Wolff,  another  by  Cox. 

The  accident  has  only  been  seen  in  mares  whose  period  of 
pregnancy  had  nearly  terminated. 

The  Symptoms  are  generally  similar  to  those  observed  in 
the  cow.  In  the  majority  of  instances  the  animals  appear  to 
be  affected  with  severe  colic,  and  attempts  at  micturition  are 
frequent.  The  torsion  is  generally  more  forward  in  the  body 
of  the  uterus,  and  the  spiral  vaginal  folds  are  often  not  so 
distinct,  and  may  even  not  be  felt  at  all.  Eectal  exploration 
reveals  the  torsion  as  a  thick,  short,  hard  cord  near  the  pubis. 
The  posterior  portion  of  the  floating  colon  may  be  obstructed 
in  the  mare  by  the  twist  formed  by  the  uterus  and  the  broad 
ligaments,  and  this  obstruction  will,  of  course,  prevent  expul- 
sion of  the  faeces. 

Prognosis  and  Treatment. — The  accident  is  much  more 
serious  in  the  mare  than  in  the  cow.  A  large  majority  of  the 
cases  terminate  fatally.  Five  out  of  seven  cases  reported  by 
Frank  perished.  The  fcetus  is  nearly  always  dead.  The 
treatment  is  similar  to  that  recommended  for  the  cow.  Even 
if  the  foal  is  removed,  rupture  of  the  uterus  is  often  present, 
and  a  fatal  metroperitonitis  results. 

Torsion  of  the  Uterus  in  Other  Animals. 

In  the  ewe  and  goat  the  condition  is  similar  to  that  in  the 
ox,  and  is  treated  in  the  same  way.  In  muciparous  animals 
the  condition  is  rare,  and  even  more  rarely  diagnosed. 

The  torsion  usually  affects  the  horns.  At  parturition  some 
of  the  foetuses  may  be  born  naturally,  whereas  those  in  the 
affected  horn  in  front  of  the  twist  are  imprisoned  and  soon 
perish.  The  mother  continues  to  strain.  The  imprisoned 
offspring  may  be  felt  on  abdominal  manipulation.  Sometimes 
rupture  and  eversion  of  the  uterus  result. 
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In  the  BOW,  bitch,  and  cat,  a  diagnosis  of  obstruction  in 
the  genital  passages  may  be  made,  and  a  laparotomy  per- 
formed. The  torsion  must  be  reduced,  and  the  foetuses 
removed  by  Caesarian  section,  or  the  horn  of  the  uterus 
extirpated. 

DYSTOKIA  FROM  MORBID  ALTERATION  IN  THE 
GENERATIVE  ORGANS. 

1.  TJtero-Vaginal  Tumours. — Tumours  of  the  soft  parturient 
passages  are  not  very  common  in  the  domesticated  animals. 
They  are  found  in  the  uterus,  its  cornua,  body,  or  cervix,  and 
the  vagina,  or  in  the  surrounding  tissues.  To  interfere  with 
parturition  they  must  have  developed  chiefly  after  impregna- 
tion ;  otherwise  they  would  have  interfered  with  conception. 
When  affecting  the  cornua  of  the  uterus,  they  may  interfere 
with  the  development  of  the  foetus  and  cause  abortion  ;  when 
present  in  the  body,  cervix,  or  vagina,  the  tumours  sometimes 
interfere  with  normal  parturition.  Occasionally,  with  malig- 
nant growths,  a  vaginal  discharge  will  indicate,  before  parturi- 
tion, some  abnormality  of  the  genital  passage,  and  vaginal 
exploration  will  confirm  it. 

These  tumours  vary  considerably  in  size,  nature,  and  con- 
sistence ;  some  are  attached  by  wide  bases,  others  are  peduncu- 
lated. These  tumours  are  carcinomata,  adenomata,  occasionally 
sarcomata;  also  papillomata,  lipomata,  myomata,  granulomata. 

The  distinction  between  them  can  only  clearly  be  made  out 
by  a  microscopic  examination  of  sections  from  the  tumour. 

Treatment. — The  diagnosis  of  the  tumour  is  made  in  a  case 
of  dystokia  by  a  vaginal  examination.  "When  the  tumour  is 
pedunculated  and  lies  as  an  obstruction  in  the  vagina  or 
uterus,  the  pedicle  should  be  ligatured  and  the  tumour  cut 
off,  or  the  growth  removed  by  ecraseur.  Sometimes  the  neck 
of  the  neoplasm  is  so  small  that  it  may  be  torn  off  or  removed 
by  the  finger-nail.  That  will  chiefly  be  necessary  when  it  is 
very  far  forward. 

The  most  difficult  tumours  for  treatment  are  those  which 
are  hard  and  sessile.  Sometimes  this  formation  has  only  a 
loose  connection  with  the  subjacent  tissues,  and,  if  the  mucous 
membrane  around  the  tumour  is  incised  or  the  tumour  itself 
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cut  into,  it  is  often  possible  to  enucleate  it  in  whole  or  part 
by  means  of  the  fingers.  As  a  rule  neoplasms  developed  on 
the  labia  offer  no  obstacle  to  birth  ;  should  they  chance  to  do 
so,  however,  it  is  easy  to  remove  them  with  the  scalpel.  If 
oedema  should  result  from  the  operation  and  cause  obstruction 
to  birth,  then  it  may  be  combated  by  scarification. 

Occasionally  tumours  are  so  extensive,  so  large,  and  involve 
such  a  large  portion  of  the  genital  passage,  or  affect  the 
bladder  or  neighbouring  structures,  that  they  are  inoperable. 
Sometimes  they  affect  the  cervix  and  interfere  with  the  open- 
ing of  the  OS.  In  the  latter  case  it  may  be  necessary  to  act 
as  in  induration  of  the  cervix  uteri.  In  the  former  cases  two 
courses  are  open  to  the  obstetrist— embryotomy  or  Csesarian 
section.  Embryotomy  can  only  be  carried  out  when  there  is 
sufficient  room  in  the  genital  canal  for  manipulation.  Caesa- 
rian section  should  be  performed  where  the  progeny  are  to  be 
saved,  in  the  larger  animals  frequently  with  the  sacrifice  of 
the  mother. 

Haematomata  of  the  vagina  or  vulva  occasionally  occur  as 
obstacles  to  parturition.  They  are  caused  by  rupture  of  blood- 
vessels and  the  escape  of  blood  into  the  connective  tissue  around 
the  vagina.  It  is  necessary  to  open  them  freely,  to  evacuate 
the  blood  to  render  parturition  possible,  and  immediately  after 
the  act  is  over  to  plug  the  canal  or  apply  some  styptic,  such 
as  perchloride  of  iron,  to  arrest  any  haemorrhage. 

Serous  Cysts  have  been  observed  in  the  vaginal  mucous 
membrane,  and  even  in  the  uterus,  of  the  mare  and  cow. 
The  vaginal  cysts  are  frequently  the  size  and  shape  of  a 
pear.  They  are  attached  to  the  mucous  membrane  by  a  very 
narrow  pedicle,  and  in  some  instances  appear  between  the 
labia  of  the  vulva  when  the  animal  is  reclining,  but  disappear 
again  into  the  vagina  when  the  standing  posture  is  assumed  ; 
though  occasionally  they  are  so  large  that  they  cannot  return 
without  assistance.  The  cyst  is  smooth  and  transparent,  and 
contains  a  clear  limpid  serosity,  in  which  albuminous  flakes 
are  often  observed. 

Such  cysts  are  not  likely  to  retard  parturition ;  occasionally 
they  are  so  large  as  to  prove  troublesome  obstacles  to  delivery. 
Such  cysts  must  not  be  mistaken  for  the  foetal  membranes  or 
an  everted  bladder.     A  careful  examination  should  obviate 
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such  an  error.  The  treatment  of  a  cyst  which  interferes  with 
parturition  is  to  puncture  it  and  let  the  contents  escape.  The 
collapsed  wall  of  the  cyst  will  prove  no  barrier  to  the  expul- 
sion of  the  foetus.  Eemoval  of  the  cyst  wall  at  its  pedicle 
may  be  effected  after  parturition. 

2.  Vaginal  Cystocele :  Hernia  of  the  Bladder  into  the  Vagina. — 
Dystokia  from  the  existence  of  a  vaginal  cystocele  is  a  some- 
what rare  accident,  and  only  a  few  instances  are  recorded  in 
the  mare  and  cow. 

Hernia  of  the  bladder  may  occur  in  two  ways — (1)  Inversion : 
When  empty  it  may,  by  spasmodic  contraction  of  its  walls, 
evert  itself — the  mucous  membrane  becoming  external,  and 
the  peritoneal  coat  internal — and  thus  turned  outside-in  it  may 
pass  through  the  meatus  urinarius  into  the  vagina.  (2)  Pro- 
lapsus vesicae  :  It  may,  without  being  everted,  escape  into  the 
vagina  by  an  old  or  recent  fissure  in  the  floor  of  the  passage. 
Most  of  the  cases  occur  during  parturition  and  when  the 
animal  is  straining  violently,  whereby  a  portion  of  the  con- 
tents of  the  abdomen  and  uterus  are  pressed  against  the 
bladder,  and  may  thus  produce  its  inversion.  The  short, 
straight,  wide  urethra  in  the  mare  and  cow  renders  the 
bladder  liable  to  inversion. 

In  inversion  we  find  a  somewhat  hard,  red  tumour  with  a 
corrugated  surface,  and  attached  to  the  floor  of  the  vagina  by 
a  short,  narrow  pedicle.  The  meatus  urinarius  cannot  be 
found  on  the  floor  of  the  vulva,  and  on  the  soft,  pulpy  surface 
of  the  tumour  will  be  observed  two  small  openings  (the  open- 
ings of  the  ureters),  from  which  urine  with  its  characteristic 
odour  continually  escapes.  This  fluid  may  even  be  thrown 
out  with  a  certain  degree  of  force  during  the  labour  pains. 

In  prolapse  there  is  found  in  the  vagina  a  pyriform, 
smooth,  fluctuating  tumour,  attached  to  the  floor  of  the  canal 
by  a  pedicle  more  or  less  wide,  and  beneath  which  the  meatus 
urinarius  can  be  seen  or  felt.  It  rapidly  increases  in  size 
with  the  accumulation  of  urine  within  it.  The  fundus  of  the 
bladder  is  directed  backwards  towards  the  vulva,  and  the 
urethra  being  doubled  on  itself,  the  urine  is  prevented  from 
escaping.  The  swelling  will  thus  sometimes  form  a  very 
serious  obstacle  to  parturition.  The  covering  of  the  hernia 
varies  in  colour  according  to  the  length  of  time  which  has 


DYSTOKIA  FEOM  MORBID  ALTERATION  IN  GENERATIVE  ORGANS    237 

elapsed  since  the  accident.  Sometimes  it  becomes  gangrenous 
and  sloughs.  By  a  careful  examination  of  the  neck  of  the 
swelling,  the  meatus  urinarius,  and  ureters  in  inversion, 
cystocele  should  be  distinguished  from  the  fcetal  membranes. 

Treatment. — In  prolapse  the  catheter  must  first  be  passed, 
and  the  bladder  emptied  of  urine.  Puncture  with  a  small 
trocar  and  cannula  has  been  practised  when  catheterism  is 
not  possible ;  the  trocar  is  inserted  obliquely  through  the 
upper  part  of  the  viscus,  and  the  urine  removed.  The  serous 
covering  of  the  bladder  must  be  carefully  washed  with  a  mild 
antiseptic  lotion,  and  then  it  may  be  returned  to  its  normal 
position.  If  the  rupture  of  the  vagina  can  be  reached,  an 
attempt  should  be  made  to  suture  the  wound. 

In  cystic  inversion,  the  mucous  membrane  must  first  be 
washed.  Should  the  animal  be  straining  violently,  a  sedative, 
such  as  chloral  hydrate,  should  be  administered.  Then  the 
sides  of  the  bladder  should  be  gently  pressed  on  with  the 
left  hand,  while  the  right  hand  presses  forward  the  fundus 
until  it  gradually  recedes  within  the  meatus  urinarius.  Last 
of  all,  the  catheter  may  be  carefully  introduced  to  return  it 
to  its  position. 

Sometimes  the  bladder  is  no  sooner  replaced  than  it  is 
again  everted,  and  this  repeatedly.  Pencilling  around  the 
meatus  with  nitrate  of  silver,  dashing  cold  water  on  the 
vulva,  and  walking  the  animal  quickly  about,  have  caused  its 
retention.  Should  the  distended  inverted  bladder  be  im- 
mediately in  the  tract  of  the  foetus,  and  the  expulsion  of  the 
latter  urgent,  if  the  bladder  cannot  be  returned  before  birth, 
it  must  at  least  be  emptied,  to  allow  the  young  creature  to 
get  through  the  vagina.  As  the  foetus  passes  over  the  bladder, 
the  viscus  should  be  protected  from  injury  by  the  fingers. 
Where  the  bladder  wall  becomes  gangrenous,  amputation  should 
be  considered.  In  prolapse  there  is  always  a  very  serious 
danger  of  peritonitis. 

3.  Rigidity  or  Spasm  of  the  Cervix  Uteri.— Eigidity  or  spasm 
of  the  cervix  uteri  is  not  uncommon  among  animals— most 
frequent  in  the  cow,  next  in  the  goat,  and  very  rare  in  the 
mare.  It  is  more  common  in  nervous,  irritable  animals  and 
in  primiparse,  but  is  sometimes  noted  in  old,  emaciated,  and 
debilitated  animals. 
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The  cervix  in  this  condition  feels  prominent  and  rigid,  while 
the  OS  will  hardly  admit  a  finger,  if  at  all.  The  condition  is 
due  to  one  of  two  causes — (1)  spasm  of  the  circular  muscular 
fibres,  and  (2)  want  of  muscular  effort  in  the  uterus  to  dilate 
the  OS  uteri.  In  practice  it  is  not  possible  to  distinguish  two 
varieties  according  to  the  cause.  In  some  cases  the  rigid 
condition  of  the  cervix  is  due  to  malpresentation  or  malposi- 
tion of  the  foetus  in  the  uterus. 

Symptoms.— The  symptoms  vary  somewhat.  In  one  case 
there  may  be  at  first  nothing  unusual  noted,  save  that  the 
duration  of  parturition  is  very  long,  and  may  extend  over  two 
or  three  days,  and  yet  no  progress  is  being  made  towards 
delivery.  In  some  instances  the  animal  loses  condition, 
exhibits  indications  of  exhaustion,  and  gradually  sinks ;  or  it 
appears  ill  for  some  days,  then  rallies  and  assumes  its  ordinary 
appearance.  In  another  case  the  creature  manifests  an 
unusual  amount  of  excitement  at  first;  there  is  agitation, 
straining,  and  symptoms  of  colicky  pains ;  the  animal  looks 
frequently  back  at  the  abdomen,  lies  down,  and  gets  up  again ; 
sometimes  during  the  throes  the  vagina  is  protruded  beyond 
the  vulva,  and  appears  as  a  large,  red  mass. 

The  Diagnosiis  is  made  by  a  vaginal  exploration.  The  os 
will  be  found  more  or  less  contracted,  so  that  scarcely  one 
finger  can  be  introduced  into  it,  while  the  cervix  is  very  much 
elongated.  If  the  finger  can  be  inserted,  it  will  be  found  that 
there  is  neither  deformity  nor  morbid  induration. 

The  Prognosis  of  simple  rigidity  or  spasm  of  the  cervix 
uteri,  provided  there  is  no  alteration  in  its  texture,  is  usually 
favourable.  In  many  cases  Nature  overcomes  the  obstacle, 
and  in  the  course  of  one,  two,  or  three  days  of  more  or  less 
severe  and  exhausting  labour  delivery  is  effected  spontaneously, 
and  the  animal  and  its  progeny  are  none  the  worse  after  a 
short  time. 

It  is,  however,  advisable  to  examine  the  animal,  as  soon  as 
any  serious  delay  in  delivery  is  noted,  to  find  out  if  the  fcetus 
is  dead  or  if  it  is  in  an  abnormal  position.  Under  these  con- 
ditions more  especially,  assistance  in  parturition  is  imperative. 

Treatment. — Active  intervention  is  not  necessary  in  the 
cow  for  some  hours  after  the  commencement  of  parturition — 
say  five  or  six  hours. 


DYSTOKIA  FROM  MORBID  ALTERATION  IN  GENERATIVE  ORGANS     239 

When  labour  is  unduly  prolonged,  without  any  progress 
being  made  in  parturition,  and  the  "pains"  are  energetic, 
then  intervention  may  be  counselled  to  relieve  the  expulsive 
efforts  and  dilate  the  os.  About  a  drachm  of  the  green 
extract  of  belladonna  should  be  smeared  round  the  cervix  or 
introduced  into  the  os  to  dilate  the  latter  ;  blankets  or  sacks 
wrung  out  of  hot  water  should  be  applied  every  ten  minutes 
over  the  loins  of  the  large  animals  to  prevent  straining,  and 
some  nerve  sedative — such  as  chloral  hydrate — should  be 
administered  by  the  mouth.  Chloral  hydrate  relieves  the 
distress  without  interfering  with  the  contractions  of  the 
uterus. 

The  local  application  of  belladonna  combats  the  spasm  of 
the  cervix  uteri  and  permits  dilatation  of  the  os  ;  usually  one 
application  suffices.  This  action  is  denied  by  some  authorities. 
Possibly  some  of  the  local  anaesthetics — such  as  stovain, 
cocain,  eucain — may  be  used  successfully  for  the  same 
purpose. 

Where  these  means  are  not  sufficient  to  dilate  the  os, 
recourse  is  had  to  mechanical  dilatation.  This  is  always  a 
laborious  and  tedious  process.  The  hand  and  fingers,  well 
lubricated,  are  introduced  in  the  form  of  a  cone  towards  the 
OS ;  if  they  cannot  be  passed  into  the  os  uteri  in  this  shape, 
then  the  insertion  of  one  finger  may  be  attempted,  followed 
by  a  second,  and  so  on,  until  the  hand  has  been  pushed 
through.  Such  a  manipulation  requires  great  patience,  and 
dilatation  may  not  be  effected  until  after  several  trials  at 
intervals  of  a  few  hours.  The  further  dilatation  of  the  canal 
may  be  brought  about  by  careful  traction  upon  the  foetus. 
As  in  natural  dilatation  of  the  os,  the  force  applied  to  the 
cervix  should  be  from  the  front  rather  than  from  behind. 

Mechanical  dilatation  of  the  os  by  sponge  tents,  uterine 
dilators,  and  uterine  douches,  have  also  been  recommended. 
Sponge  tents  are  made  from  conical  pieces  of  sponge,  wrapped 
round  with  twine  so  as  to  make  them  compact.  Before  use 
the  twine  is  removed  and  the  sponge  inserted  into  the  os,  the 
base  towards  the  vagina,  and  prevented  from  passing  into  the 
uterus  by  a  piece  of  cord  in  the  vagina.  The  sponge  soon 
absorbs  moisture,  and  enlarges,  and  in  enlarging  dilates  the 
OS  :  it  also  detaches  the  membranes  and  induces  labour,  and 
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acts  as  a  foreign  body,  so  increasing  expulsive  efforts.  A 
sponge  tent  is  also  prepared  by  saturating  a  sponge  with  a 
solution  of  gum-arabic,  then  rolling  twine  around  it,  and 
leaving  it  to  dry  for  some  days.  It  has  this  advantage,  that 
it  does  not  soften  in  its  passage  through  the  vagina  to  the  os. 
Another  procedure  consists  in  dilating  the  os  by  means  of 
a  fiddle-shaped  indiarubber  bag.  The  bag  in  an  empty  con- 
dition is  introduced  into  the  os  by  means  of  a  whalebone 
sound  or  director,  which  fits  into  a  small  pocket  at  the  side ; 
it  is  pushed  through  the  canal  until  the  pocket  end  projects 
into  the  uterus  ;  then  water  is  steadily  injected  into  it  by 
means  of  the  tube  attached  to  the  other  end.  When  filled 
with  water  the  bag  remains  in  the  os,  in  consequence  of  the 


Fig.  72. — Utekine  Dilatok. 

middle  portion  being  narrower  than  the  two  ends.  The 
disadvantage  of  it  is  that  it  cannot  be  passed  into  the  os 
unless  this  is  permeable  to  two  or  three  fingers. 

Another  means  of  dilating  the  os  is  the  uterine  douche, 
and  consists  in  the  application  of  a  strong  jet  of  lukewarm 
water  upon  the  cervix  uteri  for  ten  or  fifteen  minutes,  at 
intervals  of  two  or  three  hours,  until  the  desired  effect  is 
produced.  This  douche  has  not  been  much  employed  in 
veterinary  work. 

Large  forceps,  similar  to  a  pair  of  blacksmith's  tongs,  have 
also  been  used  in  urgent  cases.  The  jaws  of  the  forceps  are 
protected  with  leather  or  tow,  and  lubricated.  They  are 
introduced  closed  into  the  os,  and  then  gradually  opened,  and 
so  the  desired  widening  of  the  passage  is  brought  about. 
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In  some  cases  in  which  the  spasmodic  action  of  the  uterus 
is  irregular,  and  leads  to  occlusion  of  the  os,  it  might  be 
advisable  to  resort  to  anaesthesia  with  chloroform  to  produce 
semiconsciousness  and  permit  of  easier  manipulation,  and 
perhaps  relieve  the  spasm  of  the  cervix  uteri.  In  the 
majority  of  the  cases,  after  dilatation  of  the  os,  birth  will 
take  place  without  further  assistance  being  required.  If 
there  appears  to  be  atony  of  the  uterus  or  the  mother  is 
exhausted,  or  if  the  foetus  is  dead  or  in  a  faulty  position,  then 
it  will  be  necessary  to  afford  assistance  in  parturition  by 
adjustment  and  traction. 

4.  Induration  of  the  Cervix  TJteri. — Induration  of  the  cervix 
uteri  has  been  observed  nearly  always  in  the  cow.  The 
texture  of  the  cervix  is  altered,  becomes  fibrous  or  affected 
with  sarcoma  or  carcinoma.  It  is  hard  and  thickened, 
and  the  os  uteri  is  very  small  and  cannot  be  opened.  In 
some  cases  the  induration  is  congenital  and  noted  in  heifers, 
but  as  a  rule  it  is  due  to  injury  or  disease  in  the  cervix,  and 
seen  more  frequently  in  old  animals  or  those  which  have 
already  been  bred  from. 

Symptoms. — In  the  great  majority  of  cases  the  existence  of 
induration  is  not  suspected  until  parturition  sets  in,  when 
the  labour  pains,  which  may  continue  for  a  long  time,  attract 
more  than  ordinary  attention,  as  birth  does  not  take  place. 
In  some  cases,  when  the  cow  lies  down  because  of  the  strain- 
ing, the  undilated  cervix  appears  as  an  irregular- shaped, 
nodulated  kind  of  tumour  between  the  labia  of  the  vulva. 

As  a  rule  a  vaginal  exploration  is  necessary  to  ascertain  the 
cause  of  delay.  The  cervix  is  found  as  a  more  or  less  dense, 
irregular,  nodulated  tumour,  which  in  some  eases  feels  as 
hard  as  wood,  in  others  present  a  rugged,  soft,  and  ulcerated 
surface.  Some  obstetrists  describe  solid,  unyielding,  trans- 
verse rugEB  in  the  os,  but  these  are  also  noted  in  spasm  of 
the  cervix.  In  every  case  the  os  is  deformed  and  irregular, 
and  is  contracted  so  that  only  one  or  two  fingers  may  be 
inserted.  Occasionally  the  foetus  may  be  felt  through  it. 
When  the  cervix  is  ulcerated,  the  hand  will  be  found  covered 
with  blood  after  the  examination. 

Diagnosis. — It  is  not  always  easy  at  first  to  distinguish 
induration  from  spasm,  and  the  distinction  is  arrived  at  after 
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treatment.  In  spasm  the  os  is  soon  dilated,  whereas  in 
induration  very  often  the  cervix  is  deformed,  and  even 
mechanical  methods  of  dilatation  often  fail. 

Prognosis  will  depend  largely  upon  the  degree  and  extent 
of  the  alterations  in  the  cervix.  If  the  induration  is  localized, 
it  may  cause  only  a  slight  constriction  of  the  opening,  and 
parturition,  though  difficult,  may  be  accomplished  without 
assistance.  Sometimes  even  then,  laceration  of  the  cervix 
results  from  its  unequal  dilatation.  "When  the  induration  is 
extensive,  the  condition  is  always  serious,  and  is  often  followed 
by  fatal  results.  The  uterus  may  be  ruptured  through  the 
efforts  at  delivery. 

Treatment. — In  the  early  stages,  the  treatment  for  dilatation 
of  the  OS  as  described  for  spasm  should  first  be  tried.  Where 
this  is  of  no  service,  delivery  must  be  affected  by  one  of  two 
serious  operations : 

(a)  Vaginal  Hysterotomy  consists  in  making  one,  two  or 
three  antero-posterior  incisions  on  the  upper  and  lateral  walls 
of  the  OS  uteri  with  a  knife,  sufficient  to  bring  about  the 
required  dilatation.  It  is  possible  by  this  operation  to  save 
both  mother  and  foetus.  When  the  os  has  been  sufficiently 
dilated  for  the  introduction  of  the  hand  and  arm  into  the 
uterus,  then  the  foetus  should  be  placed  in  position  for  ex- 
traction and  drawn  towards  the  cervix.  If  the  os  will  not 
admit  portions  of  the  foetus,  then  more  incisions  may  be 
made  in  the  cervix  without  displacing  the  young  animal. 
Afterwards  the  passage  should  be  lubricated,  the  extremities 
of  the  foetus  presented,  secured,  and  the  foetus  cautiously  ex- 
tracted. Bad  sequelae  are  fatal  haemorrhage  resulting  from 
the  incisions,  rupture  of  the  uterus,  and  metroperitonitis. 
Donnarieix  states  that  he  has  performed  vaginal  hysterotomy 
in  sixty  cases  of  induration  of  the  cervix  uteri,  and  of  these 
only  one  died,  though  the  cause  of  death  was  not  ascertained. 
For  further  details  see  Obstetrical  Operations.  Of  course, 
recovery  must  always  be  doubtful  if  the  disease  of  the  cervix 
is  of  a^'malignant  nature,  as  the  operation  and  the  irritation 
caused  by  the  extraction  of  the  foetus  will,  in  all  probability, 
hasten  its'progress. 

{b)  Cmsarian  Section  in  the  cow  should  only  be  employed 
when  all]  other  efforts  are  hopeless.    It  is  carried,  out  in  the 


DYSTOKIA    FEOM    MORBID    ALTERATION    IN    GENERATIVE    ORGANS  243 

hope  of  saving  the  foetus.  It  is  an  exceedingly  formidable 
operation  if  the  cow's  life  is  to  be  saved ;  and  even  if  it  is, 
further  breeding  from  the  animal  is  inadvisable. 

5.  Complete  Obliteration  (Atresia)  of  the  Os  Uteri  has  been 
observed  but  rarely  in  the  mare,  cow,  and  sheep.  It  cannot 
be  congenital,  as  the  canal  must  be  open  during  impregnation. 
It  most  commonly  results  from  the  development  of  cica- 
tricial tissue  from  wounds  or  injuries  sustained  in  previous 
pregnancies. 

The  symptoms  are  similar  to  those  of  spasm  of  the  cervix 
uteri,  but  on  introducing  the  hand  into  the  vagina  the  os 
cannot  be  found,  or  only  appears  as  a  small  imperforate 
depression.     The  foetus  can  be  felt  in  the  uterus. 

If  relief  is  not  afforded,  the  mother  may  die  from  exhaustion 
or  rupture  of  the  uterus.  Sometimes,  in  the  latter  case,  the 
foetus  passes  into  the  abdomen,  and  the  mother  survives  for 
a  longer  period,  constituting  a  case  of  extra-uterine  pregnancy. 
Occasionally  the  labour  pains  subside,  the  foetus  dies  and 
undergoes  desiccation,  while  the  mother  does  not  appear  at 
all  amiss,  and  the  condition  is  only  discovered  at  a  post- 
mortem examination. 

Treatment. — If  the  os  can  be  found,  the  finger  or  a  metal 
catheter  may  sufi&ce  to  puncture  it,  the  pressure  being  gradual 
and  the  movement  semi-rotatory.  Afterwards  the  opening 
must  be  enlarged  by  performing  vaginal  hysterotomy. 

When  the  cervix  cannot  be  found,  the  portion  of  uterus 
which  protrudes  into  the  vagina  must  be  incised,  and  the 
foetus  removed  by  this  artificial  opening.  To  ascertain  the 
relation  of  the  vagina  with  the  uterus,  a  rectal  examination 
should  be  made.  For  the  operation  Hubert  recommends  a 
convex  bistoury,  the  blade  of  which  is  covered  to  within  a  few 
lines  of  its  point.  The  instrument  is  to  be  directed  to  the 
part  where  the  os  is  supposed  to  be ;  then  the  coats  of  the 
uterus  are  to  be  carefully  incised  to  a  small  extent,  layer  after 
layer,  until  the  escape  of  the  liquor  amnii  announces  that  the 
foetal' membranes  are  opened.  The  small  slit  thus  made  is  to 
be  enlarged  by  a  probe-pointed  bistoury,  the  enlargement 
being  either  crucial  or  T-shaped.  Then  the  foetus  is  to  be 
extracted.  Where  this  fails,  Csesarian  section  must  be  per- 
formed. 


244  A    TEXT-BOOK   OF    VETBEINAEY    OBSTETRICS 

6.  Vaginal  or  Vulvar  Constriction  or  Atresia. — This  condition 
may  exist  previous  to  impregnation,  but  to  such  an  extent  as 
to  offer  no  obstacle  whatever  to  that  act ;  or  it  may  become 
developed  in  the  interval  between  impregnation  and  par- 
turition. Incomplete  congenital  stenosis  or  constriction  is 
not  at  all  uncommon  in  young  animals,  in  which  the  vulva 
and  vagina  are  often  so  constricted  and  inelastic  that  during 
copulation  they  are  injured,  and  cicatrization  resulting  from 
the  injury  still  more  diminishes  the  calibre  of  the  passage 
during  pregnancy. 

Acquired  stenosis  is  generally  the  result  of  certain  disease* 
or  injuries,  such  as  inflammation,  suppuration,  ulceration, 
and  laceration,  often  due  to  difficult  parturition.  Ulcerated 
surfaces  adhere  or  hard  cicatrices  form. 

Treatment. — In  mild  cases  it  may  be  sufficient  to  lubricate 
the  passage  well,  dilate  it  with  the  hand,  and  then  exert 
moderate  traction  on  the  foetus. 

In  severe  cases  incisions  must  be  made  on  the  walls  and 
roof  of  the  passage,  or  adhesions  broken  down,  to  increase  its 
calibre.  These  incisions  must  vary  in  depth  and  number 
according  to  the  thickness  of  the  vaginal  wall  and  degree  of 
constriction.  Then  the  delivery  of  the  foetus  must  be  assisted 
by  traction. 

7.  Persistent  Hymen  is  only  occasionally  met  with  as  a 
slight  obstacle  to  parturition.  It  has  been  recorded  in  heifers 
only  in  a  few  cases.  This  hymen  consists  of  a  short  band  or 
imperfect  septum,  and  may  easily  be  ruptured  with  the  finger 
or  incised  about  its  middle  with  a  guarded  knife. 

8.  Anomalies  in  the  Placenta  are  very  exceptional  in  animals* 
According  to  Cox,  scirrhous  chorion  is  occasionally  noted. 
The  chorion  becomes  so  thick  and  leathery  that,  although 
the  placenta  is  separated  from  the  uterus,  rupture  of  the 
chorion  by  the  obstetrist  is  necessary  before  the  foetus  can  be 
expelled. 

9.  Morbid  Adhesion  between  the  Foetus  and  Uterus. — 
Adhesions  between  the  amnion,  chorion,  mucous  membrane 
of  the  uterus,  and  the  foetus,  have  been  remarked  in  a  few 
cases  by  Rainard,  Nemo,  and  Naylor.  They  are  recognized 
in  uterine  examination  by  the  hand  in  a  case  of  dystokia. 
The  adhesions  with  the   fcetus  are  discovered,  and  can  be 
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broken  down  with  the  fingers.  If  they  are  too  strong,  then  a 
bistoury  is  used  to  incise  the  adhesions,  the  "crutch"  or 
"  repeller  "  being  used,  if  necessary,  to  keep  the  weight  of  the 
fcetus  away  from  the  part  where  the  separation  is  being 
effected. 

10.  Stricture  or  Occlusion  of  the  Uterus  by  External  Bands  or 
Membranes  is  extremely  rare,  and  only  described  in  the  cow, 
and  appears  to  be  due  to  hernia  of  the  uterus  through  the 
great  omentum  or  mesentery.  A  constriction  occurs  at  the 
rupture  of  the  peritoneal  fold,  which  may  involve  the  body 
or  neck  of  the  uterus  or  the  vagina,  and  prevents  the  passage 
of  the  calf  during  parturition.  The  only  treatment  that  can 
be  recommended  is  Caesarian  section. 


CHAPTEE  VII 

FCETAL  DYSTOKIA 

Obstacles  to  parturition  due  to  the  foetus  are  much  more 
numerous  and  frequently  met  with  than  those  offered  by  the 
maternal  organs. 

The  obstacles  which  the  fcetus  may  offer  to  birth  are,  for 
convenience  of  study,  divided  into  two  groups :  (1)  Those 
resulting  from  some  physical  condition  of  the  young  creature 
itself;  (2)  those  resulting  from  the  more  or  less  irregular 
manner  in  which  it  is  presented  at  the  pelvic  inlet.  Of 
course,  it  must  be  remembered  that  difficult  parturition  due 
to  the  fcetus  may  be  owing,  in  some  instances,  to  a  combina- 
tion of  two  or  more  of  these  obstacles. 


GEOUP  I.— OBSTACLES  INDEPENDENT  OF 
PEESENTATIONS  AND  POSITIONS. 

The  following  synoptic  table  shows  at  a  glance  the 
numerous  and  varied  conditions  which  may  be  classed  in 
this  group.  The  frequency  and  importance  of  each  of  them 
will  afterwards  be  noted  : 

Umbilical  cord. 
Excess  in  volume. 
Excess  in  growth  of  hair. 
Anomalies  and  diseases  of  membranes. 
Abnormal  quantity  of  placental  fluid. 
^Hydrocephalus. 
Dystokia  from-j  Ascites,  anasarca,  and  hydrothorax. 

Emphysema. 
Polysarcia. 
Contractions. 
iTumoura. 
Monstrosities. 
.Multiparity. 
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VARIOTTS  EXTRAORDINARY  CAUSES. 
The  Umbilical  Cord. 

Anomalies  in  the  umbilical  cord  are  a  very  rare  cause 
of  dystokia.  As  a  rule  the  umbilical  cord  in  the  domesti- 
cated animals  is  short,  and  hence  the  coiling  of  it  around 
some  part  or  parts  of  the  foetus  is  seldom  observed.  Occa- 
sionally the  cord  has  been  found  coiled  round  the  neck, 
especially  when  the  position  of  the  foetus  is  abnormal  and  the 
head  is  bent  towards  the  flank.  It  has  also  been  noted 
encircling  the  flank  and  one  or  more  limbs.  Daubenton  has 
remarked  the  frequency  of  leg  coils  in  sheep.  This  condition 
is  more  likely  to  cause  death  of  the  foetus  by  asphyxia  than 
dystokia,  by  stretching  the  bloodvessels  of  the  cord  and 
checking  the  blood-supply. 

Diagnosis  and  Treatment. — When  labour  is  protracted  and 
fatiguing,  and  nothing  can  be  found  in  the  passage  or  foetus 
to  explain  the  delay,  then  a  careful  examination  should  be 
made  of  the  cord  to  find  whether  it  is  relaxed  or  tight  or 
encircling  any  part  of  the  body.  In  the  latter  case  an 
attempt  should  be  made  to  undo  the  coiling  of  the  cord. 
Should  the  attempt  fail,  then  the  cord  must  be  cut  with 
bistoury  or  scissors  some  distance  from  the  umbilicus,  and 
delivery  effected  as  quickly  as  possible,  to  avoid  asphyxia  and 
death  of  the  foetus. 

Excess  in  Volume  of  the  Fcetus. 

Excess  in  volume  of  the  foetus  due  to  normal  or  abnormal 
development  of  either  the  whole  or  only  part  of  its  body  is  a 
not  infrequent  cause  of  dystokia  in  the  domesticated  animals, 
rendering  spontaneous  birth  more  or  less  difficult  or  altogether 
impossible,  notwithstanding  the  healthy  condition  of  the 
maternal  organs,  the  regularity  and  energy  of  the  uterine 
contractions,  and  the  favourable  position  of  the  foetus. 

Causes.— Several  causes  may  be  in  operation. 

1.  Prolonged  (?este«ion.— Occasionally  a  foetus  is  retained 
without  injury  for  some  time,  weeks  it  may  be,  beyond  the 
period  usually  allotted  for  its  expulsion,  and  its  development 
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is  increased  beyond  the  normal  size.  There  are  instances 
recorded  of  the  foetus  of  the  cow  and  mare  weighing  117,  165, 
and  189  pounds,  whereas  under  ordinary  circumstances  the 
fcetus  weighs  only  56  to  80  pounds  at  birth.  This,  however, 
is  not  a  common  cause  of  dystokia.  In  many  cases  where  the 
gestation  is  prolonged,  the  fcetus  is  no  larger  than  normal, 
and  parturition  is  spontaneous. 

2.  Reduced  Number  of  Foetuses. — With  multiparous  animals, 
when  the  number  of  foetuses  is  smaller  than  usual,  as  with 
the  bitch  which  has  only  one  or  two  instead  of  five  or  six, 
the  size  is  often  increased  to  an  abnormal  degree,  and  assist- 
ance is  required  at  parturition. 

3.  Disproportion  in  Size  betiveen  Male  and  Female. — There 
can  be  no  doubt  that  a  disproportion  in  size  between  male 
and  female,  in  many  instances,  exerts  a  marked  influence  in 
this  direction.  More  especially  is  this  the  case  in  crossing 
with  different  breeds. 

Small  bitches  lined  by  large  dogs  frequently  experience 
difficulty  at  parturition,  and  often  perish. 

Delorme,  quoted  by  Eainard,  says  that  he  has  known  a 
certain  number  of  Camargue  ewes  die  every  year  through 
non-delivery,  after  having  been  put  to  Dishley  rams  which 
were  much  larger  than  the  native  sheep.  In  many  instances 
dystokia  is  due  to  exaggerated  development  of  some  particular 
region  of  the  foetus,  and  more  especially  of  the  head — a  pecu- 
liarity derived  from  crossing  or  breeding  from  a  male  possess- 
ing this  character.  In  the  bitch  this  is  most  commonly 
remarked.  Price  mentions  that  a  grazier  in  1804  put  some 
large  Kentish  rams  to  his  flock  of  small  ewes.  In  the  follow- 
ing lambing  season  he  had  to  give  assistance  to  all  the  ewes, 
and  lost  12  of  them.  In  1806  he  had  the  same  difficulty,  and 
lost  9  ewes  in  a  flock  of  250  from  this  cause.  Cartwright  of 
Whitchurch  has  frequently  known  of  some  bulls  getting  calves 
with  very  large  heads,  and  causing  great  difficulty  in  calving. 
Eueff  and  Baumeister  refer  to  small  native  cows  of  Wiirtem- 
berg  which,  when  crossed  by  the  original  Simmenthalern 
bull,  have  often  difficult  labour,  as  the  latter  breed  has  often 
a  large  head. 

In  quite  a  large  number  of  species,  however,  the  mating  of 
small   female  animals  with   larger  males  has  not  proved  a 
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source  of  difficult  parturition,  provided  there  was  nothing 
unusual  in  the  proportion  of  any  region  of  the  latter.  Melingi6, 
in  order  to  form  the  breed  of  sheep  known  in  France  as  the 
Charmoise,  coupled  the  small  Berrichonne  sheep  with  the 
great  New  Kent  rams,  and  yet  in  2,000  births  only  1  was 
difficult.  Nathusius  asserts  that  in  the  cross  between  the 
small  merino  sheep  with  the  huge  English  rams  he  has 
observed  fewer  difficult  births  than  in  flocks  composed  solely 
of  merinos.  Saint-Cyr  also  states  that  he  has  often  seen 
little  "Bressanne"  mares,  put  to  big  Percheron  or  Anglo- 
Norman  stallions,  foal  without  difficulty  at  the  ordinary 
period.  The  small  female  ass,  also,  coupled  with  the  horse 
stallion  rarely  suffers  during  birth. 

4.  Breeding  from  Immature,  Undeveloped  Females  is  almost 
certain  to  produce  laborious  births,  because  the  genital  canal, 
and  particularly  the  pelvis,  is  not  sufficiently  developed  for 
the  passage  of  the  Icetus.  This  is  often  noted  in  heifers 
calving  at  one  and  a  half  years  old  or  younger. 

5.  Influence  of  Food. — The  manner  or  kind  of  feeding 
appears  to  have  very  little  influence  in  causing  an  excessive 
volume  of  the  foetus  and  a  consequent  difficult  parturition. 

Diagnosis. — The  diagnosis  of  excessive  volume  of  the  foetus 
can  only  be  established  as  a  rule  at  parturition.  The  size  of 
the  maternal  abdomen  or  the  increase  in  weight  of  the  mother 
during  pregnancy  is  a  very  deceptive  sign. 

At  parturition,  when,  in  spite  of  energetic  and  sustained 
uterine  contractions,  labour  is  protracted  and  does  not 
advance,  and  when,  on  exploration,  the  pelvis  and  genital 
organs  are  found  to  be  well  formed  and  normal,  the  os 
dilated,  the  foetus  in  a  favourable  position  and  not  mal- 
formed, it  may  be  suspected  that  the  obstacle  to  birth  is 
dependent  on  the  large  size  of  the  latter.  A  closer  and  more 
careful  examination  of  the  foetus  will  probably  confirm  this 
suspicion. 

With  the  bitch,  the  principal  obstacle  is  generally  the  head 
of  the  puppy,  which,  when  it  is  large,  is  lodged  at  the 
entrance  to  the  pelvic  inlet.  In  animals  such  as  King 
Charles  spaniels,  pugs,  bulldogs,  where  the  muzzle  is  short 
and  the  forehead  large  and  dome-shaped,  parturition  is  often- 
times extremely  difficult.     With  the  cow,  also,  the  head  of 
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the  calf  is  sometimes  the  chief  impediment,  and  is  often  so 
firmly  wedged  in  the  bony  portion  of  the  pelvis  that  it  can 
scarcely,  even  with  much  force,  be  moved  backward  or 
forward. 

With  the  mare  and  cow,  the  anterior  portion  of  the  body  of 
the  foetus — chest  and  shoulder — generally  forms  the  greatest 
obstacle  to  parturition.  In  some  cases  in  the  mare  the  croup 
also  interferes  with  delivery. 

Prognosis. — When  the  protracted  parturition  is  noted,  it- 
generally  happens  that  the  membranes  have  ruptured,  and 
the  liquor  amnii  has  escaped  at  an  early  stage  ;  consequently 
the  maternal  passage  is  dry  and  tenacious,  and  perhaps 
swollen  and  irritated ;  while  the  foetus,  no  longer  protected 
in  its  hydrostatic  bed,  is  directly  exposed  to  the  uterine  con- 
tractions, and  in  proportion  as  these  are  energetic,  so  does  it; 
the  more  rapidly  succumb.  The  mother  in  turn  becomes, 
exhausted,  through  unavailing  efforts  at  expulsion,  and,  if 
judicious  assistance  is  not  opportunely  rendered,  is  not  long 
before  it  perishes. 

In  the  mare  the  foal  most  frequently  dies.  This  form  of 
dystokia  is  not  common  in  this  species. 

In  the  cow  there  is  great  hope  both  for  mother  and  calf, 
especially  if  the  excess  of  volume  is  not  too  great. 

In  the  small  multiparous  animals  it  is  often  necessary  to 
resort  to  Csesarian  section  because  of  the  difficulty  of  applying 
traction  and  of  manipulating  the  foetus. 

Indications. — The  indications  are  similar  to  those  given  for 
constricted  pelvis. 

1.  Extraction  of  the  Foetus  Entire. — If  the  foetal  fluids  have 
escaped,  warm  emollient  fluids,  as  linseed-tea  (made  by 
mixing  1  pound  of  linseed-tea  with  2  gallons  of  warm  water, 
and  straining  through  muslin),  should  be  injected  into  the 
vagina  and  uterus,  and,  if  necessary,  the  portions  of  the  foetus 
presenting  may  be  lubricated  with  oil  or  unsalted  lard.  The 
hand  should  then  adjust  the  foetus  if  this  is  requisite,  and 
attempts  be  made  to  extract  it  by  judicious  traction-cords  on 
the  head  and  limbs,  or  forceps  in  the  bitch. 

It  must  be  carefully  borne  in  mind  that  a  medium  degree 
of  force  well  directed  is  often  more  effective  than  severe 
traction  misdirected  and  inopportune. 


FffiTAL    DYSTOKIA  251 

2.  Embryoto7ny.— When  forcible  extraction  is  deemed  im- 
possible or  dangerous  for  the  mother,  the  only  alternative  is 
embryotomy,  to  be  described  later  on.  If  the  head  is  the 
obstacle,  then  it  must  be  removed  by  decapitation;  if  the 
body,  it  must  be  taken  away  piecemeal.  In  the  bitch,  the 
parts  must  be  removed  piecemeal  by  crushing  and  traction 
with  the  forceps.  In  many  cases  in  the  small  breeds, 
manipulation  through  the  vagina  is  impossible. 

3.  Gcesarian  Section,  or  Hysterectomy,  is  the  last  resort,  but, 
to  be  successful,  must  be  performed  as  early  as  possible. 

Excess  in  Growth  of  Hair  is  a  very  rare  cause  of  dystokia. 
Eberhardt  of  Fulda  records  a  case  in  a  cow  in  which  the 
dystokia  was  easily  overcome  by  lubrication  of  the  foetus  and 
passage  and  by  suitable  traction. 

Anomalies  in,  and  Disease  of,  the  Foetal  Membranes  are 
extremely  uncommon  obstacles  to  birth. 

Rainard  mentions  an  instance  in  which  a  hairy  band  or 
cord  attached  the  envelopes  to  the  head  of  the  foetus,  a  shred 
of  skin  having  probably  been  partially  detached  from  the 
forehead,  from  a  kick  received  by  the  cow  some  time 
previously,  and,  becoming  fixed  to  the  membranes,  formed  an 
obstacle  to  birth. 

Vincent  describes  a  very  interesting  case,  in  which  the 
skin  covering  the  joints  of  the  first  and  second  phalanges  of 
the  right  fore-leg  of  the  foetus  had  contracted  close  and  strong 
adhesions  with  the  envelopes,  and  these  with  the  uterine 
mucous  membranes.  Birth  could  not  be  accomplished  until 
the  adhesions  were  broken  down  with  the  fingers. 

Difficulty  in  parturition  in  the  cow  is  sometimes  experienced 
from  the  envelopes  being  torn  in  several  places,  and  the  head 
or  limbs,  or  both,  passing  through  these  fissures.  In  such 
cases  the  entangled  parts  of  the  foetus  must  be  sought  for, 
released,  and  brought  into  a  favourable  position  by  tearing 
or  cutting  through  the  obstacles. 
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DISEASES  OF  THE  F(ETUS. 

Hydrocephalus. 

Hydrocephalus  signifies  dropsy  of  the  brain.  A  con- 
siderable quantity  of  fluid  accumulates  in  the  cranium  of 
the  foetus,  leading  to  a  proportionate  enlargement  of  that 
region.  This  diseased  condition  is  not  at  all  uncommon  in 
the  bovine  and  equine  species.  It  is  recognized  by  a  more 
or  less  exaggerated  volume  of  the  cranium.  In  some  cases 
the  forehead  rises  almost  at  right  angles  to  the  face,  and 
reaches  an  extraordinary  height.  The  hydrocephalic  tumour 
varies  in  shape  as  well  as  in  volume.  It  is  sometimes 
quite  globular ;    in   rare  cases   it  is  narrow,  but  excessively 


Fig.  73. — Skull  op  a  Hydeooephalio  Calf.     (Saint-Cyk.  ) 
The  cranial  bones  are  partially  destroyed  and  defective. 

protuberant,  involving  only  a  part  of  the  cranium  ;  at  other 
times  it  is  bilobular,  and  the  divisions  may  be  equal  or 
unequal  in  volume. 

Sometimes  in  the  calf  the  diameter  of  the  tumour  is  more 
than  one  foot.  The  tumour  is  soft  and  depressible  in  parts, 
hard  and  resisting  in  others,  owing  to  the  alteration  and 
separation  in  the  cranial  bones.  Frequently  these  bones — 
especially  the  frontal,  temporal,  and  parietal — are  considerably 
deformed  and  separated,  and  in  places  no  thicker  than  tissue- 
paper.  At  places  where  they  are  separated,  the  dura  mater 
adheres  closely  to  the  skin.  Sometimes  in  the  calf  the  roof 
of  the  cranium  is  entirely  absent.  The  skin  over  the  tumour 
is  always  intact,  but  very  thin,  and  the  hair  over  it  is  at 
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times  longer  than  usual,  making  the  animal  appear  as  if  it 
wore  a  high  fur  cap. 

The  fluid  in  the  tumour  is  limpid,  colourless,  or  slight 
yellow,  and  varies  in  quantity  from  2  pints  to  2i  gallons. 
The  fluid  develops  in  the  ventricles  of  the  brain,  and  the 
cerebral  hemispheres  over  them  become  atrophied  by 
pressure. 

The  Cause  of  the  condition  is  unknown. 

The  condition  does  not  affect  adversely  the  development 
of  the  foetus,  which  is  frequently  full  grown  at  birth.  It 
usually  dies  during  birth  or  soon  after— after  one  or  two 
respirations.     Exceptionally  such  creatures  have  lived  for  a 


Fig.  74. — Skull  of  a  Hydeocephalic  Foal.     (Saint-Cte.) 
The  cranial  roof  is  deficient  at  the  sides. 

few  days,  but  rarely  recover,  even  in  the  mildest  form  of  the 
malady. 

The  birth  of  a  hydrocephalic  foetus  often  takes  place  spon- 
taneously, though  perhaps  only  after  much  straining.  Some- 
times with  expulsive  efforts  the  tumour  ruptures,  and  the 
fluid  escapes  by  the  ears,  nostrils,  and  eyes. 

Diagnosis. — When  causing  dystokia  in  the  anterior  position, 
the  large  spherical  cranium  can  easily  be  felt  on  a  vaginal 
examination.  It  is  necessary  first  to  identify  the  head  by  the 
tongue,  eyes,  ears. 

In  the  posterior  presentation,  hydrocephalus  is  usually 
only  recognized  when  the  body  of  the  foetus  is  already  beyond 
the  OS,  and  even  the  vulva,  and  a  difficulty  is  discovered  and 
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the  cause  sought  for.    Manual  exploration  is  then  difficult  in 
passing  forwards  between  the  foetus  and  vaginal  wall. 

Indications. — When  the  hydrocephalus  is  not  considerable, 
judicious  traction  will  often  accomplish  delivery.  Where 
this  cannot  be  effected,  the  tumour  must  be  opened  at  its 
softest  point  with  a  knife  or  trocar,  and  the  fluid  allowed  to 
escape.  The  head  then  collapses,  and  delivery  is  easily  brought 
about.  In  a  few  cases  it  may  be  necessary  to  reduce  the  size 
of  the  head  still  further  by  removing  portions  of  the  cranial 
bones  with  a  long  chisel  or  bone  forceps. 


Fig.  75. — Calf  affected  with  Hydrocephalus.     (Rueff  and 
Baumeisteb.) 

Ascites,  Anasarca,  and  Hydrothorax. 

Ascites  (dropsy  of  the  peritoneum)  and  anasarca  (dropsy 
of  the  tissues  beneath  the  skin)  are  comparatively  rare. 
Anasarca  has  been  observed  in  the  foal,  calf,  and  kid,  and 
ascites  chiefly  in  the  calf.  Hydrothorax  is  often  combined 
with  ascites.     None  of  these  foetuses  are  born  alive. 

The  Cause  of  this  dropsical  condition  is  not  well  ascer- 
tained. It  is  believed  in  some  cases  to  be  due  to  uterine 
dropsy  of  the  mother,  derangement  of  the  foetal  circulation, 
or  disease  of  such  organs  as  the  kidneys. 

The  amount  of  difficulty  met  with  during  delivery  in  these 
cases  will  depend  upon  the  quantity  of  fluid  effused  into  the 
abdominal  cavity,  chest,  or  superficial  connective  tissue. 

Diagnosis. — The  nature  of  the  obstacle  can  only  be  ascer- 
tained by  vaginal  and  uterine  exploration.     The  great  size  of 
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the  abdomen  in  ascites,  the  distension  of  its  walls,  and  the 
fluctuation  on  pressure,  should  reveal  the  state  of  affairs.  In 
the  anterior  presentation  the  head,  neck,  and  fore-limbs,  may 
have  passed  out  of  the  vulva  before  any  difficulty  is  ex- 
perienced. Then  the  hand  must  be  passed  along  the  passage 
at  the  side  of  the  fcetus  to  discover  the  cause  of  the  difficulty. 
In  posterior  presentation  the  hips  of  the  fcetus  enter  the 
pelvic  canal,  and  then  remain  stationary. 

"When  the  dystokia   is  due  to  anasarca,  this  will  be  dis- 
tinguished by  the  general  roundness  of  the  surface  of  the 


Fig.  76. — Anasakcoits  F(etal  Calf.     (Fkanck. 

body,  owing  to  the  presence  of  subcutaneous  fluid,  and  by 
the  oedematous  sensations  communicated  to  the  fingers  by 
pressure. 

Indications. — In  ascites,  where  traction  fails,  the  fluid  must 
be  released  from  the  abdominal  cavity.  This  may  be  done 
by  incising  the  abdominal  wall  with  a  guarded  knife.  In  the 
anterior  presentation  it  is  often  necessary  to  remove  a  fore- 
limb,  remove  the  first  two  ribs,  eviscerate  the  thorax,  and 
puncture  the  abdomen  through  the  diaphragm.  When  the 
fluid  escapes,  the  abdomen  collapses  and  delivery  is  easy. 

In  anasarca  deep  incisions  may  be  made  to  get  rid  of  the 
fluid.  As  a  rule  the  indications  here  are  as  for  excessive 
volume  of  the  foetus. 

An  extremely  rare  cause  of  dystokia  is  due  to  congenital 
occlusion  of  the  urachus  followed  by  a  great  accumulation  of 
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urine  in  the  bladder  and  great  distension  of  the  abdomen. 
The  diagnosis  and  indications  are  as  for  ascites. 

Bulldog  Calves  are  peculiar  anomalies  met  with  in  certain  breeds  of 
cattle.  In  Prance  they  are  found  among  Normandy  cattle  ;  in  the  British 
Isles  they  are  very  frequent  among  Dexter  Kerrys.  In  some  herds  they 
are  a  source  of  serious  loss  to  their  owners.  Such  calves  are  really  cretins. 
The  head  is  rounded,  the  lower  jaw  protruded  in  front  of  the  upper,  the 
neck  short,  the  body  is  very  thick  and  stout,  and  the  limbs  are  extremely 
short,  and  often  project  as  small  stumps  from  the  side  of  the  body. 
The  cause  is  rather  obscure.  The  condition  is  frequently  associated  with 
in-and-in  breeding.  These  calves  are  frequently  smaller  than  normal, 
and  only  occasionally  cause  dystokia.  In  a  few  cases  they  are  very  large, 
and  the  cow  requires  assistance  at  parturition.  The  same  treatment  will 
then  be  required  as  for  excess  of  volume  of  the  foetus.  More  commonly 
dystokia  is  due  to  abduction  or  flexion  of  the  limbs.  In  these  cases  the 
position  of  the  hmbs  must  be  rectified,  and  delivery  assisted  by  traction. 
Even  if  the  calves  are  born  alive,  they  are  of  no  value. 

As  a  preventive  measure,  all  breeding  with  close  relations  should  be 
stopped,  or  thyroids  administered  during  subsequent  pregnancies  to  cows 
in  which  this  accident  has  occurred. 


Emphysema. 

Emphysema  is  observed  only  after  death  of  the  foetus.  It 
is  a  form  of  putrefaction,  with  the  formation  of  gases  which 
accumulate  in  the  tissues  under  the  skin.  In  the  course  of 
two  or  three  days,  sometimes  within  twenty-four  hours,  after 
the  first  signs  of  labour  are  noted,  the  fcfitus  becomes  softened 
and  decomposed,  and  the  subcutaneous  connective  tissue  is 
distended  with  gases.  Sometimes  this  distension  causes 
rupture  of  the  foetus. 

On  approaching  an  animal  in  which  the  foetus  is  emphy- 
sematous, a  powerful  stench  will  be  noted  coming  from  the 
vulva,  the  mucous  membrane  of  which  is  of  a  yellowish-red 
tint.  On  introducing  the  hand  into  the  uterus,  the  inflated 
foetus  crepitates  on  pressure,  and  the  gas  can  be  moved 
beneath  the  skin  ;  the  hair  is  loose  and  easily  removed  ;  the 
skin  itself  is  often  dry,  and  the  foetal  fluids  small  in  quantity. 
Gases  are  sometimes  formed  in  the  foetal  membranes. 

Bossetto  mentions  a  curious  case  in  a  cow  in  which  gas 
escaped  through  the  vagina  after  the  rupture  of  the  foetal 
membranes,  and  became  ignited  by  a  flame  of  a  candle  held 
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some  distance  from  the  vulva  of  the  pregnant  animal.  ''The 
cow  did  not  appear  to  suffer  from  the  accident. 

Indications. — Deep  incisions  must  be  practised  on  the 
surface  of  the  body  of  the  foetus  as  far  as  the  hand  can  reach. 
The  maternal  passages,  as  well  as  the  foetus,  must  then  be 
lubricated  with  linseed-tea,  oil,  or  lard  ;  and  if  the  position 
is  normal,  traction  may  be  tried. 

Should  mechanical  means  fail,  then  embryotomy  must  be 
practised.  After  this  the  uterus  must  be  thoroughly  irrigated 
with  a  mild  antiseptic  douche  to  get  rid  of  the  putrefying 
debris  and  prevent  metritis. 

In  bitches  and  sows,  hysterectomy  is  to  be  preferred  to 
embryotomy. 

Bad  sequelae  after  emphysema  are  metritis,  metroperitonitis, 
septiesemia,  and  death. 

Polysareia,  described  only  by  German  authors,  consists  of 
abnormal  accumulation  of  fat  in  the  subcutaneous  connective 
tissue.  Sometimes  calves  affected  in  this  way  weigh  more 
than  a  hundredweight  (lard  calves).  The  diagnosis  and  treat- 
ment are  as  for  excessive  volume  of  the  foetus. 

Contractions. 

Muscles,  even  tendons  and  ligaments,  of  the  foetus  are 
sometimes  permanently  contracted  or  retracted  during  intra- 
uterine life.  The  muscles  of  the  neck  and  fore-limbs  are 
chiefly  affected,  and  these  parts  of  the  body  are  given  a  vicious 
direction,  which  often  becomes  a  troublesome  cause  of  dystokia. 

The  causes  of  these  deviations  are  very  obscure.  Bouley 
was  of  opinion  that  they  were  due  to  the  accommodation  of 
the  muscles  or  ligaments  to  some  false  position  assumed 
for  a  long  time  by  the  foetus.  Kainard  thought  that  they 
were  due  to  pressure  exerted  by  the  colon  of  the  mother 
when  filled  with  hard  faecal  matter,  or  that  they  were  owing 
to  disease  of  nerve  centres.  Contractions  of  the  flexor  tendons 
is  observed  in  many  of  the  progeny  of  certain  sires. 

When  the  neck  is  affected  (wry-neck  in  the  foal),  it  is  bent 
round  to  the  side,  the  nose  being  buried  in  the  flank,  or  even 
resting  on  the  hind-quarters  of  the  foetus ;  and  so  rigidly  is  it 
curved,  that  not  only  does  it  resist  attempts  to  straighten  it 
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when  in  the  uterus,  but  even  when  extracted  it  cannot  be  put 
straight. 

The  period  at  which  this  deviation  occurs  is,  of  course, 
difficult  to  estimate.  Probably  it  takes  place  early  because  of 
the  deformity  of  the  bones  of  the  head  and  neck,  which  results 
in  many  cases.  This  distortion  is  more  frequent  in  solipeds, 
the  neck  of  which  is  longer  than  that  of  ruminants  or  other 
domestic  animals.    According  to  French  writers,  it  appears  to 


]?iG.  77.  —  Defoemed  Head  and  Neck  of  a  Foal  due  to  Contkaction 

AND   PeESSURB   in  THE   UtEEUS.      (FkANOK.) 

be  more  common  in  some  localities,  and  particularly  in  years 
of  scarcity  or  bad  forage. 

Contraction  of  the  limbs  also  appears  to  be  more  frequent 
in  foals  than  calves,  and  varies  in  degree  :  from  slight  bending 
at  the  knees — which  disappears  shortly  after  birth — to  extreme 
flexion. 

indications. — The  indications  for  delivery  are  the  same  as 
those  which  will  be  given  for  extraction  of  the  foetus  in  mal- 
position of  the  limbs  and  head. 

Not  infrequently  recourse  must  be  had  to  embryotomy. 
In  flexion  of  the  limbs,  a  careful  examination  must  be  made 
to   find   whether   the  joints  are  movable  before  traction  is 
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employed,  or  rupture  or  laceration  of  the  uterus  may  result. 
In  some  extreme  cases,  tenotomy  may  be  required  to  bring 
about  extension  of  the  limbs. 

Tumours. 

Tumours  of  various  kinds,  situated  either  externally  or 
internally,  are  rare.  Some  of  the  former  are  cysts,  which  in 
some  instances  are  of  the  nature  of  teratomata.  Hygromata 
are  not  very  uncommon.  Sometimes  the  tumours  are  fibro- 
fatty. 

Indications. — When  the  tumour  forms  an  obstacle  to  birth, 
then  it  must  be  punctured,  if  it  contains  fluid,  to  let  the  latter 
escape,  or  it  must  be  excised  if  it  is  solid  and  accessible.  If 
the  latter  is  not  possible,  then  embryotomy  must  be  practised. 

MONSTROSITIES. 

The  term  "monster,"  "monstrosity,"  or  lusus  natures,  is 
applied  to  a  creature  which  presents  some  serious  anomaly  or 
organic  deviation  in  form  or  structure,  or  both,  in  one  or  more 
parts  of  the  body. 

It  was  only  towards  the  beginning  of  last  century  that  these 
anomalies  were  shown  to  be  only  simple  modifications  or 
irregularities  in  the  development  of  organs. 

Origin  of  Monstrosities. 

In  ancient  times  the  appearance  of  monstrosities  was 
ascribed  to  the  influence  of  enraged  gods,  and  they  were 
regarded  with  fear  and  horror ;  or  they  were  looked  upon  as 
prodigies  or  freaks  of  nature,  and  described  as  marvels  or 
curiosities.  The  opinion  which  at  present  prevails  with 
respect  to  these  malformations  is  to  the  effect  that  the 
embryo  or  foetus  has  been  submitted  to  some  kind  of  altera- 
tion in  utero,  and  that  this  has  been  produced  during  the 
interval  between  conception  and  birth.  It  is  a  matter  of 
ordinary  observation  that  sometimes  a  fall,  blow,  or  sudden 
fright,  will  in  woman  disturb  the  ordinary  course  of  pregnancy, 
and  give  rise  to  more  or  less  unusual  symptoms,  and  even 
premature  birth  of  an  imperfect  fcetus. 


260  A    TEXT-BOOK    OP    VBTEEINABY    OBSTETRICS 

It  is  a  common  belief  that  a  powerful  mental  impression 
may  have  a  similar  effect,  but  it  is  most  probable  that  the 
cases  noted  are  mere  coincidences.  Many  of  the  monstrosities 
are  accompanied  by  no  history  of  an  accident  to  account  for 
their  formation.  At  the  same  time,  the  most  probable  and 
prominent  factors  in  their  production  are  considered  to  be 
irregularity  or  inequality  in  the  nutrition  of  the  foetus,  physical 
injury,  undue  pressure,  alterations  in  or  attachments  of  the 
membranes,  or  diseased  conditions  of  the  young  creature. 
Perhaps  to  the  pressure  to  which  the  foetus  in  ruminants  is 
exposed,  owing  to  the  accumulation  and  fermentation  of  the 
food  in  the  rumen,  must  be  attributed  the  greater  frequency 
of  anomalies  in  this  species  than  in  any  of  the  other 
domesticated  animals.  In-and-in  breeding  and  heredity  may 
also  have  some  influence  in  this  direction. 

The  formation  of  monstrosities  is  more  particularly  due  to 
retardation  or  arrested  development.  The  deviation  is  the 
effect  of  disturbance  and  arrested  supply  of  nutriment  during 
the  period  of  intra-uterine  growth.  Meckel  and  others  have 
shown  the  striking  analogy  there  exists  between  many 
anomalies  and  various  transitory  conditions  of  embryonic 
organization.  Saint -Hilaire  has  proved  experimentally,  by 
means  of  eggs  artificially  hatched,  that  the  production  of 
monstrosities  is  due  to  the  interruption  or  accidental  suspen- 
sion of  development  which  had  commenced  in  a  regular 
manner.  Thus,  in  spina  bifida  (complete)  the  medullary  groove 
of  the  embryonal  area  is  still  present,  and  the  neural  ring  of 
the  vertebra  is  not  completed  over  it.  The  superficial  layer 
of  nerve  matter  is  continuous  with  the  skin.  Hare-lip  results 
from  defective  closure  of  the  facial  clefts.  Cyclops  formation 
may  be  attributed  to  arrested  growth  of  the  anterior  extremity 
of  the  body  when  the  mother -cells  have  been  given  off. 
Occasionally  accessory  centres  of  growth  are  formed,  as  in 
cases  where  Polydactyly  results.  This  may  be  effected  by  the 
accidental  splitting  up  of  the  normal  growth  centres. 

For  the  formation  of  double  monstrosities  two  theories  are 
put  forward.  According  to  one,  there  have  been  originally 
two  ova,  which  may  have  been  derived  from  one  or  from  two 
Graafian  follicles  rupturing  at  or  near  the  same  time, 
becoming  fused   by  pressure   in   their  passage.     The   other 
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theory  supposes  the  existence  of  only  one  ovum,  by  whose 
division  the  double  monstrosity  is  formed.         " 

The  latter  theory  is  the  one  which  is  gaining  acceptance. 
It  is  backed  up  by  experimental  evidence.  It  has  been  shown 
that  if  the  blastomeres  of  the  egg  of  the  sea-urchin,  or  frog, 
or  Amphioxus,  are  imperfectly  separated,  double  monsters 
result.  It  may  be  that  in  many  of  the  cases  cleavage  occurs, 
not  in  the  ovum  itself^  but  in  the  germinal  area— i.e.,  two 
primitive  streaks  form  upon  a  single  embryonal  area.  The 
deduplication  may  even  take  place  later  in  the  development 
from  the  single  primitive  streak  at  one  or  both  ends.  The 
two  halves  are  separated,  and  the  separated  extremities  have 
the  power  of  producing  the  wanting  lateral  half  of  each. 
There  may  even  be  a  further  stage  of  this  process,  and  a  sub- 
division of  the  lateral  halves.  That  such  an  explanation  is 
reasonable  would  appear  from  examination  of  double  monsters. 
"When  two  animals  are  united,  it  is  usually  at  similar  points 
and  by  similar  organs,  and  these  animals  are  frequently  of 
the  same  sex  and  present  great  similarities.  In  monochorial 
twins,  where  one  twin  is  more  vigorous,  it  usurps  more  and 
more  of  the  placental  circulation,  until,  through  anastomosis, 
it  drives  its  blood  into  the  umbilical  artery  of  the  other  twin. 
In  such  a  case  the  heart  of  the  second  twin  fails  to  develop 
(foetus  acardiacus),  and  it  may  even  remain  as  an  amorphous 
lump  of  flesh  (foetus  amorphus).  The  smaller  foetus  some- 
times becomes  included  in  the  larger. 

The  two  classifications  given  below  are  those  of  Gurlt  and 
Isidore  Geoffroy  Saint-Hilaire. 

Gurlt  arranges  monstrosities  in  two  classes  : 

1.  Simple,  which  comprises  eight  orders,  twenty-six  genera, 
and  seventy-three  species. 

2.  Compound,  which  includes  six  orders,  twenty-six  genera, 
and  fifty-nine  species. 

CLASS  I. 

Simple  Monstrosities. 

This  class  deals  with  single  individuals  in  which  there  is 
an  absence  of  or  addition  to  parts,  exaggeration  of  them,  or 
alteration  in  their  form  or  position. 
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Oeder  I. :  Simple  Monsteosities  through  Absence 
OF  Paets. 

1.  Amoephus. — Absence  of  conformation  ;  one  species  : 
A.  glohosus. 

2.  AcEPHALus. — Headless  ;  two  species  :  A.  unipes,  A. 
hipes. 

3.  Peeocbphalus. — Head  defective;  seven  species:  P.pseu- 
docephalus  (apparently  without  a  head),  P.  aprosopas  (head 
without  a  face),  P.  microcephalics  (small  head),  P.  agnathus 
(head  without  a  jaw).  Varieties  :  (a)  P.  agnathus  hypostomus 
(mouth  a  longitudinal  fissure  beneath  the  ordinary  situation) ; 
(&)  P.  agnathus  microstomus  (small  mouth)  ;  (c)  P.  agnathus 
astomus  (without  a  mouth),  P.  hrachyrhynchus  (short  face  or 
nose),  P.  anomatus  (without  eyes),  P.  aotus  (without  ears). 

4.  Peeosomus. — The  whole  of  the  body  defective  ;  four 
species  :  P.  hemicephalicus  (body  defective  and  head  absent), 
P-  horridus  (horrid  deformity),  P.  elumbis  (loins  absent), 
P.  pseudoscelus  (body  defective,  with  posterior  limbs  incom- 
plete). 

5.  Peeocormds. — Trunk  defective ;  three  species :  P.  oligo- 
spondylus  (defective  vertebrte),  P.  ecaudatus  (without  tail), 
P.  anacdoca  (without  external  generative  organs). 

6.  Peeomblus. — Limbs  defective  ;  six  species  ;  P.  apus 
(without  limbs),  P.  achirus  (without  anterior  limbs),  P.  mono- 
chirus  (with  only  one  anterior  limb),  P.  ascelus  (without 
posterior  limbs),  P.  monocelus  (with  only  one  posterior  limb), 
P.  micromelus  (limbs  shortened) ;  with  the  varieties  :  P.  micro- 
melus  microchirus  (anterior  limb  short),  P.  micromelus  micro- 
scelus  (posterior  limb  short). 

Oeder  II. :  Simple  Monsteosities  through  Smallnbss 
OF  Parts. 

7.  Nanosomus.  —  Limbs  and  trunk  small  —  dwarf  ;  two 
species  :  N.  pygmaus  (short  and  low,  but  without  dispropor- 
tion of  parts),  N.  caticeps  (cat-faced  dwarf). 

8.  Nanocephalus. — Small  head  ;  three  species :  N.  micro- 
matus  (eyes  too  small),  N.  hrachyotus  (ears  too  short), 
N.  brachygnotus  (lower  jaw  too  short). 
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9.  Nanocornus.  —  Short  trunk;  two  species:  N.  rectus 
(vertebral  column  straight,  but  very  short),  N.  curvatus 
vertebral  column  short,  and  curved  to  one  side). 

10.  Nanomelus. — Limbs  short ;  five  species  :  N.  brevipes 
(all  the  limbs  short),  N.  brachychirus  (anterior  limbs  too 
short),  N.  campylochirus  (anterior  limbs  short  and  crooked), 
N.  chiropterus  (anterior  limbs  short,  with  cutaneous  folds 
resembling  wings),  N.  compyloscelus  (posterior  limbs  short 
and  crooked). 


Order  III. :  Simple  Monstrosities  through  Abnormal 
Division  op  the  Body. 

11.  ScHiSTocBPHALus. — Division  of  the  head;  five  species: 
S.  hemiceplialus  (cleft  in  the  middle)  ;  with  the  varieties : 
(a)  S.  hemicephalus  partialis,  or  hydrencephalocele  (partial 
hernia  of  the  brain,  with  hydrocephalus) ;  (b)  S.  hemicephalus 
totalis  (absence  of  all  the  cranium)  ;  (c)  8.  hemicephalus  com- 
plicatus  (cleft  cranium,  face  defective)  ;  S.  bijidus  (face 
divided),  S.  fissipalatinus  or  rictus  lupinus  (cleft  palate), 
S.  fissilabrus  or  labium  leporinum  (cleft  or  hare  lip),  S.  megalo- 
stomus  (wide  mouth). 

12.  ScHiSTOcoRMus. — Divided  trunk ;  six  species  :  S.  fissi- 
collis  (neck  cleft),  S.fissisternalis  (sternum  divided),  S.schiste- 
pigastrico-sternalis  (division  of  the  sternum  and  anterior  por- 
tion of  the  abdomen),  S.  exomphalus  (divided  umbilicus), 
S.  fissiventralis  (the  whole  of  the  abdomen  divided),  S.  fissi- 
spinalis  or  spina  bifida  (division  of  the  spinal  column). 

13.  ScHisTosoMus. — Division  of  the  head  and  trunk  ;  three 
species :  S.  reflexus  (division  of  the  body  and  inversion  of  the 
spinal  column),  S.  contortus  (division  of  the  body  and  torsion 
of  the  vertebral  column),  S.  microchirus  (division  of  the  body 
and  anterior  limbs  shortened). 

14.  Schistomelus. — Cleft  limbs  ;  two  species :  S.  fissi- 
manus  (division  of  the  anterior  limbs),  S.fissungulus  (division 
of  the  phalanges). 
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"Oedeb;  IV;. :  Simple  Monsteositibs  theough  Absence  qf 
THE  Natueal  Division  of  Paets. 

15.  AtebtoCephalus. — Absence  of   openings  in  the  head ; 
one  species  :  A.  astoimts  (mouth  absent). 
'  16.  ATEETOooEMUs.^Absence  of   the  natural  apertures  in 
the  body;  two  species  :  A.  aijroctiis  {a.nnaa.haexit),  A.  anurethra 
(urethra  absent). 

17.  AscHisTODACTYLUs.— Phalanges  undivided  ;  one  species  : 
A.  solidungiilus  (absence  of  division  of  the  phalanges  and 
claws  in  those  animals  which  usually  have  them  divided). 

Oedee  V.  :  Simple  Monstrosities  theough  Fusion  oe 
Coalition  of  Oegans. 

18.  Cyclops  or  Monophthalmus. — One  eye  in  the  middle 
of  the  face,  and  a  proboscis  in  addition ;  three  species : 
C.  megalostomus  (large  mouth),  of  which  there  are  two 
varieties — {a)  C.  megalostomus  rhynchcenus  (large  mouth  and 
proboscis) ;  (b)  C.  megalostomus  arhynchus  (large  mouth,  but 
no  proboscis)  ;  C.  prostomus  (irregular  mouth),  in  which 
are  two  varieties  —  (a)  C.  prostomus  arhynchus  (irregular 
mouth  and  no  nose) ;  (h)  C.  prostomus  rhynchmnus  (irregular 
mouth  and  nose)  ;  C.  astomus  (without  mouth),  with  two 
varieties — (a)  C.  astomus  arhynchus  (mouth  and  nose  absent) ; 
(h)  C.  astomus  rhynclicenus  (proboscis  present,  but  mouth 
absent). 

Order  VI. :  Simple  Monsteositibs  through  Abnoemal 
Position  and  Foem  of  Parts. 

19.  Campylorehinus. — Curvature  of  the  nose ;  one  species  : 
C.  lateralis  (lateral  curvature  of  the  nose). 

'  20.  Camylorehacchis. — Curvature  of  the  vertebral  column ; 
two  species  :  C.  scoliosa  (lateral  curvature  of  the  spine), 
C.  contorta  (torsion  of  the  spine). 

Order  VII. :  Simple  Monstrosities  theough  Excess 
in  Foemation. 

21.  Megalooephalus. — Head  abnormally  large ;  two  species : 
M.  hydrencephalus  (with  hydrocephalus),  M.  polycerus  (head 
with  large  horns). 
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22.  DiPHALLUs. — Double  penis ;  one  species:  D.imperfectus 
(double  penis,  incomplete). 

23.  Megalomblus. — Limbs  with  supernumerary  parts  ;  one 
species:  ill.  per issorfaci^/fes  (with  supernumerary  digits). 

Oedee  VIII.  :  Heemapheoditbs. 

24.  Heemapheoditus. — Double  sex,  with  predominance  of 
organs  belonging  to  one  sex ;  two  species  :  H.  lateralis  (genital 
organs  to  one  side),  in  which  there  are  two  varieties — 
(a)  H.  lateralis  masculinus  (with  predominance  of  the  male 
organs) ;  (b)  H.  lateralis  feinininus  (with  predominance  of  the 
female  organs)  ;  H.  transversalis  (the  external  generative 
organs  belonging  to  one  sex,  and  the  internal  to  the  opposite 
sex),  including  two  varieties — (a)  H.  transversalis  masculinus 
(external  genital  organs  male,  internal  female) ;  (6)  II.  trans- 
versalis femininm  (external  genital  organs  feminine,  internal 
male — often  imperfect). 

25.  Pseudo-Hekmapheoditus. — False  hermaphrodites  ;  four 
species :  P.  megalomasthus  (male  with  large  mammae).  P. 
microphallus  (penis  unusually  small),  P-  hypospadiatus  (with 
the  urethra  divided  inferiorly),  P.  femininus  (false  feminine 
hermaphrodite). 

26.  Andeogynus.' — Double  hermaphrodites,  the  male  and 
female  organs  existing  in  a  single  individual,  one  sex  being 
incomplete  and  the  other  predominating ;  two  species : 
A.  masculinus  (the  external  organs  are  masculine,  with  a  small 
penis,  the  internal  organs  being  male  and  female — though  the 
one  set  is  more  complete  than  the  other),  A.  femininus  (the 
external  organs  are  feminine,  with  abnormally  large  clitoris, 
the  internal  being  male  and  female,  with  predominance  of 
the  one  over  the  other). 

CLASS  II. 
Treble  and  Double  BTonstrosities. 

In  these  monstrosities  there  is  a  union  of  two  or  three 
individuals,  neither  of  which  is  complete,  but  which  are 
united  at  various  points ;  often  with  a  completely-developed 
body  is  united  a  portion  of  a  second  individual. 
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Obdbe  I. :  Trigeminal  Monstrosities,  in  which  are  United 
One  or  More  Parts  or  Organs  op  Three  Individuals. 

1.  Cephalotridymus. — Three  heads  united  to  a  single 
trunk  ;  one  species :  C.  unieorporeus  (with  a  single  body). 

2.  CoRMOTRiDTMus. — Posterior  part  of  the  trunk  triplicate, 
with  more  than  four  limbs ;  one  species :  C.  tricaudatus  (three 
croups  with  three  tails,  but  only  one  anus  and  four  posterior 
limbs) . 

3.  Mblotridymus. — Posterior  part  of  the  body  double,  and 
more  than  eight  limbs ;  one  species :  M.  decapus  (ten  limbs 
of  unequal  length). 

4.  Somatotridymus. — Triple  body  ;  one  species  :  S.  sternalis 
(three  chests  united). 

Order  II. :  Monsters  with  Two  Heads  (Cephalodidymi). 

5.  DiPRosopus. — Double  face ;  three  species :  D.  sejunctus 
(the  two  faces  separate),  D.  distans  (the  two  faces  diverging), 
including  three  varieties — (a)  D.  distans  distomus  (a  mouth  in 
each  face) ;  (b)  D.  distans  monostomus  (a  mouth  in  one  face 
only) ;  (c)  D.  distoma  hemicephalicus  (without  a  cranium) ;  D. 
conjunctus  (two  faces  united),  has  two  varieties — (a)  I),  con- 
junctus  distomus  (double  mouths) ;  {b)  D.  conjunctus  mono- 
stomus (with  one  mouth). 

6.  MoNocRANUS. — Single  cranium ;  four  species :  M.  mesog- 
natas  (the  lower  jaw  included  in  or  united  to  the  other  from 
the  commencement  of  the  branches),  M.  dignatus  (lower  jaw 
double),  M.  heteroprosopus  (diverse  faces),  M.  bimandibulafis 
(upper  jaw  double). 

7.  Heterocbphalus. — Double  heads,  one  of  which  is  com- 
plete, the  other  very  incomplete  ;  two  species  :  H.  interpositiis 
(between  the  two  branches  of  the  lower  jaw  of  the  complete 
head  is  interposed  the  lower  jaw  of  the  incomplete  one), 
H.  oppositus  (the  lower  jaw  of  the  complete  head  is  depressed 
in  front,  and  on  its  upper  surface — anterior  extremity — it  is 
united  to  the  corresponding  part  of  the  second  jaw,  with 
which  it  foi-ms  an  acute  angle). 
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Order  III. :  Double-Headed  Monstrosities,  with  the 
Trunk  wholly  or  partially  Double. 

8.  DioBPHALUs. — Two  separate  heads  ;  seven  species :  D. 
biatlanticus  (double  head  and  two  atlases),  D.  subUcollis 
(double  head  with  apparently  two  necks),  D.  bicollis  (double 
head  and  two  necks),  with  two  varieties — D.  bicollis  omocephalus 
(both  heads  alike),  D.  bicollis  heterocephalus  (one  head  perfect, 
the  other  imperfect)  ;  D.  subbidorsualis  (double  head,  with 
apparently  a  double  back),  D,  bidorsualis  (double  head  with 
double  back),  D.  bilumbis  (double  head  and  double  loins), 
D.  bispinalis  (double  head  and  vertebral  column),  has  two 
varieties — (a)  D.  bispinalis  quadrupes  (with  four  limbs)  ; 
(6)  D.  bispinalis  achirus  (without  anterior  limbs). 

9.  DicRANUs. — Double  cranium  ;  one  species :  D.  bispinalis 
(cranium  and  vertebral  column  double). 

Order  IV. :  Monstrosities  with  a  Single  Head,  but  the 
Trunk  or  Limbs  more  or  less  completely  Double 
(Cormo-Dblodidymi). 

10.  DiPYGUs. — Double  croups  ;  three  species  :  D.  bidorsualis 
(double  croup  and  back),  D.  subbidorsualis  (double  croup,  with 
half  the  back  doubled),  D.  bilumbis  (croup  and  loins  doubled), 
containing  two  varieties — (a)  D.  bilumbis  teleocephalus  (with 
head  regular)  ;  (6)  D.  bilumbis  cacocephalus  (with  head 
irregular). 

11.  Heterodidymus. — Unequally-developed  twins,  the  body 
of  one  being  large  and  regularly  or  irregularly  formed,  the 
other  being  small  and  slenderly  attached  to  some  part  of  its 
fellow ;  three  species  :  H.  octipes  (with  eight  feet),  containing 
two  varieties — («)  H.  octipes  emprosthochirophorus  (the  anterior 
limbs  of  the  parasitic  twin  situated  in  front) ;  (b)  H.  octipes 
pleurochirophorus  (the  anterior  limbs  of  the  parasitic  twin 
situated  at  the  side) ;  H.  tetrasulus  (with  four  posterior  ex- 
tremities), also  containing  two  varieties — (a)  H.  tetrasulus 
monopygus  (with  one  croup) ;  (&)  H.  tetrasulus  dipygus  (with  a 
double  croup) ;  H.  triscelus  (with  three  posterior  limbs). 
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Order  V.  :  Monstrosities  with  a  Single  Head  and  Trunk, 
AND  More  than  Four  Limbs  (Mblodidymi). 

12.  Opisthomelophorus. — An  animal  regularly  formed,  but 
which  bears  on  its  back  or  croup  a  supernumerary  limb  or 
limbs ;  three  species :  0.  trichirus  (with  an  anterior  limb  on 
the  back),  0.  tetracliirus  (with  two  anterior  limbs  on  the 
back),  0.  tetrascelus  (with  two  posterior  limbs  on  the  croup). 
'  13.  Empeosthomelophorus. — With  a  supernumerary  limb  or 
limbs  on  the  neck,  thorax,  or  beneath  the  pelvis  ;  five  species  : 
E.  octipes  (with  four  supernumerary  limbs  beneath  the  thorax), 
E.  trichirus  (with  an  anterior  limb  on  the  thorax),  E.  tetra- 
chirus  (with  two  anterior  limbs  on  the  neck),  E.  triscelus 
(with  a  posterior  limb  beneath  the  pelvis),  E.  tetrascelus  (with 
two  posterior  limbs  beneath  the  pelvis). 

14.  Plburomblophorus. — With  a  supernumerary  limb  or 
limbs  situated  on  the  side  ;  four  species  :  P.  octipes  (with 
four  limbs  on  the  side),  P.  tetracliirus  (with  two  anterior 
limbs  on  the  side),  P.  trichirus  (with  an  anterior  super- 
numerary limb),  P-  triscelus  (with  a  posterior  supernumerary 
limb). 

Order    VI. :   Monstrosities    with    the    Head,    Trunk,    and 
Limbs,  more  or  less  completely  Double  (Somatodidymi). 

15.  Octopus. — With  eight  limbs  ;  four  species :  0.  janus 
(two  faces  placed  opposite  each  other,  and  eight  limbs), 
0.  quadriauritus  (eight  limbs  and  four  ears),  containing  two 
varieties — (a)  O.  qimdriauritus  monoprosopus  (with  a  perfect 
face) ;  (&)  0.  quadriauritus  aprosopus  (face  absent) ;  0.  biauritus 
(eight  limbs  and  two  ears),  0.  synapheocephalus  (eight  limbs, 
and  the  heads  joined  externally  only  by  the  skin). 

16.  Tetrachirus. — With  four  anterior  limbs  ;  two  species  : 
T.  symphocephalus  (four  anterior  limbs,  two  lateral  and  two 
incomplete,  on  the  back,  and  heads  joined),  T.  choristocephalus 
(four  anterior  limbs,  and  heads  separate). 

17.  Tetrasculus. — With  four  posterior  limbs  ;  two  species  : 
T.  symphocephalus  (four  posterior  limbs,  and  heads  united) 
T.  bifacialis  (four  posterior  limbs,  and  the  two  faces  separate). 

18.  Gastrodidymus. — Twins  united  at  the  abdomen ;  three 
species :  G.  quadrupes   (twins   united   at   the   abdomen,  and 
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furnished  with  four  limbs),  G.  tetrachirus  (with  four  anterior 
limbs),  G.  octipes  (with  eight  limbs). 

19.  Gastro-Thokacodidymus. — Twins  united  at  the  thorax 
and  abdomen  ;  one  species  :  G.  thoracodidymus  octipes  (with 
eight  limbs). 

20.  Epigastkodidymus. — Twins  united  at  the  thorax  and 
epigastrium;  one  species:  G.  octipes  (with  eight  limbs). 

21.  Thoracodidymus. — Twins  united  at  the  thorax  ;  one 
species :  T.  octipes  (with  eight  limbs). 

22.  ScHELODiDYMus. — Twius  United  at  the  posterior  ex- 
tremities ;  one  species :  S.  heptamelus  (with  seven  limbs,  the 
posterior  pair  being  united  into  one,  the  next  pair  at  the  side, 
and  the  other  four  in  front). 

23.  IscHioDiDYMus.  —  Twius  united  at  the  pelvis  ;  one 
species  :  I.  examelus  (with  six  limbs,  four  anterior  and  two 
posterior). 

24.  Omphalo-Chkonodidymus.  —  Twins  united  at  the  um- 
bilicus and  the  head ;  one  species :  0.  disomatas  (the  bodies 
separate). 

25.  Pygodidymus. — Twins  united  at  the  croup ;  one  species  : 
P.  aversus  (bodies  united  at  the  ischia  and  sometimes  at  the 
buttock,  and  in  opposite  directions). 

26.  Cryptodidymus. — Inclusion  of  one  twin  within  the  other; 
two  species:  C.  abdominalis  (twin  included  in  the  abdomen), 
C.  subcutaneus  (incomplete  fcetus  included  beneath  the  skin  of 
the  complete  one). 

Saint-Hilaire  divides  the  monstrosities  which  exhibit  serious 
anomalies  because  of  the  injurious  influence  they  exercise  on 
the  function  of  the  individual,  or  the  vicious  conformation 
they  give  rise  to,  into  two  classes — simple  and  composite. 

I.  Simple  Monstrosities  are  single  individuals,  and  comprise 

three  orders  : 

1.  Autositic  Monstrosities,  whose  organs  are  capable  of  main- 
taining them  for  a  variable  period  after  birth. 

(a)  Ectromelians,  having  more  or  less  complete  deficiency  in 
the  development  of  the  limbs. 

(6)  Symelian  monstrosities,  included  in  the  first  class  and 

order  of  Gurlt. 

(c)  Celosomian  monstrosities,  more  frequent,  perhaps,  than 
any  others,  and  identical  with  Sohistocormus  of  Gurlt. 
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2.  Oinphalositic  Monstrosities,  which  are  maintained  by  the 
nourishment  derived  from  the  mother  through  the  umbilical 
cord,  and  die  as  soon  as  the  cord  is  ruptured. 

(«)  Exencephalian  monstrosities,  belonging  to  Gurlt's  third 
order  in  the  first  class,  are  those  which  have  the  brain 
defective,  deformed,  and  external  to  the  cranial  cavity,  itself 
more  or  less  imperfect. 

(b)  Pseudencephalian  monstrosities  belong  also  to  the  third 
order  of  Gurlt's  first  class,  the  brain  being  absent  and  replaced 
by  a  bright  red  tumour,  composed  of  bloodvessels  resting  on 
the  base  of  the  cranium,  the  roof  of  which  is  absent. 

(c)  Anencephalian  monstrosities — Gurlt's  first  order,  first 
class — are  destitute  of  brain  and  the  roof  of  the  cranium. 


Fig.  78.— Symelian  Monstkosity  (Saint-Hilaibe)  ;  Peeosomus  Pseudo- 
scELTJs  (Gurlt)  :  Pig.     (RtrEFE  and  Baumeistek.) 

(d)  Cycloceplialian  monstrosities  are  identical  with  Class  I., 
Order  V.  of  Gurlt. 

(e)  Aceplialian  monstrosities — Gurlt's  first  class  and  first 
order — are  more  or  less  destitute  of  head,  sometimes  of  neck, 
thorax,  and  thoracic  organs. 

3.  Parasitic  Monstrosities,  \ihQ  most  imperfect  of  all,  destitute 
of  umbilical  cord,  and  attached  to  the  generative  apparatus  of 
the  mother. 

The  anidian  monstrosities,  which  have  already  been  described 
at  p.  122,  belong  to  this  order. 

11.  Composite  Monstrosities  result  from  the  union  of  two  or 
three  individuals  equally  or  unequally  developed.  They 
include  the  following : 

1.  A'utositarian  Monstrosities,  composed  of  two  individuals 
more  or  less  intimately  united,  and  somewhat  equal  in  their 
development. 
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(a)  Eusomphalian  monstrosity  has  an  umbilical  cord  for 
each  foetus. 

(&)  Monomphalian  monstrosity  has  only  one  umbilicus  and 
one  cord ;  the  foetuses  are  joined  at  the  ventral  surface,  and 
have  usually  several  organs  in  common,  notably  the  liver. 

(c)  Syncephalian  monstrosity  has  the  two  heads  fused  while 
the  bodies  are  more  or  less  separate. 

{d)  Monocephalian  monstrosity  has  only  one  head,  but  a 
double  body,  separated  usually  behind  the  umbilicus. 

(e)  Sysomian  monstrosity  has  two  heads  on  apparently  a 
single  body,  some  parts  of  the  latter,  however,  being  double. 

(/)  Monosomian  monstrosity  has  in  reality  only  a  single 
body,  the  duplicity  only  generally  commencing  towards  the 
neck. 

2.  Double  Parasitic  Monstrosities  consist  of  two  unequal 
individuals,  the  smaller  living  on  and  at  the  expense  of  the 
larger. 

(a)  Heterotypians  are  of  this  nature,  and  the  smaller  foetus 
is  attached  to  the  anterior  part  of  the  body  of  the  other  at  or 
near  the  umbilicus. 

{b)  Heteralians  :  In  this  variety  the  parasitic  foetus  is  very 
incomplete,  as  a  head  without  a  body,  and  is  attached  soD.e 
distance  from  the  umbilicus. 

((•)  Polygnathians  :  In  this  variety  the  parasite  is  reduced  to 
the  mere  fragments  of  a  foetus,  the  jaws  and  some  cephalic 
remains  adhering  to  the  jaws  of  the  other  foetus. 

(d)  Polymelians  comprise  those  creatures  in  which  there 
is  only  a  single  body  and  head,  but  supernumerary  limbs. 
Occasionally  there  are  in  addition  some  other  organs,  such  as 
heart  and  lungs.  The  "Nadeah"  buUoak  of  India  is  probably 
of  this  type. 

(e)  Endocymian  monstrosities  are  those  double  foetuses  of 
which  one  or  part  of  one  is  included  within  the  other. 

Other  classifications  are  given  by  Taruffi,  Ballantyne, 
Adami,  etc. 

Frequency  of  Monstrosities. 

Monstrosities  are  far  from  being  rare  in  the  domesticated 
animals,  and  among  them  are  found  most  frequently  in 
bovines. 
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Gurlt  gives  the  following  list  of  740  monstrosities,  showing 
the  proportion  in  each  species :  Cow  239,  ewe  179,  sow  87, 
bitch  78,  cat  71,  mare  56,  goat  24,  mule  3,  ass  3.  Saint-Gyr 
in  71  instances  found  45  calves,  16  lambs  and  kids,  4  pigs^ 
4  kittens,  1  puppy,  1  foal.  Baumeister  and  Eueff  men- 
tion that  in  the  King  of  Wiirtemberg's  private  stud,  of 
2,340  foals  produced,  there  were  only  nine  monstrosities.  In 
the  Hohenheim  dairies,  among  the  cows  the  monstrosities 
were  only  one-half  per  cent.,  and  among  sheep  one  in  768 
lambs. 


Fig.  79. — Camylorrhaoohis  Contoeta.     (Rueff  and  Baumeister.) 

Though  monstrosities  are  not  rare  in  animals,  yet  all  do 
not  give  rise  to  difficult  parturition :  for  in  some  instances 
the  deformity  does  not  interfere  at  all  with  birth ;  in  others,  in 
which  the  deformity  is  of  such  a  nature  as  would  impede 
delivery,  birth  often  occurs  prematurely  when  the  foetus  or 
foetuses  are  small  and  soft ;  while  even  when  fully  developed, 
double  and  triple  monstrosities  have  occasionally  been  born 
without  assistance. 

Nevertheless  many  monstrosities  give  rise  to  dystokia,  and 
the  most  common  of  these  will  now  be  referred  to. 

Distorted  Monstrosities  (CamylorrhaccMs  Contorta). — This  is 
a  monstrosity  in  which  the  vertebral  column  is  twisted  and 
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the  body  doubled  upon  itself.  It  may  be  due  to  muscular 
contraction  of  the  foetus  or  to  extraneous  uterine  pressure. 
It  is  occasionally  noted  in  the  cow. 

If  the  presentation  is  anterior,  the  obstetrist  may  find  the 
head  and  fore-limbs  in  the  passage,  but  will  also  discover  two 
hind-limbs  alongside  the  others,  with  their  plantar  aspect 
turning  upwards.  It  is  not  always  easy  to  distinguish  this 
condition  from  twins.  With  twins,  one  can  repel  one  foetus 
and  draw  the  other  into  the  passage ;  but  in  this  case,  if  one 
extremity  is  repelled,  the  other  portion  goes  with  it. 

The  chief  remedy  here  is  embryotomy. 

Williams  recommends  that  the  two  fore-limbs  be  removed. 


Fig.  80. — Celosomian  Mossteositt:  Lamb.     (Youatt.) 

1,  Hind-foot ;  2,  fore-feet ;  3,  taU  ;  4,  tongue  ;  5,  elbow  of  left  fore-limb  ; 

6,  stifle  ;  7,  ribs  everted  ;  8,  viscera. 

the  fcetus  eviscerated,  the  neck  and  thorax  repelled  after  the 
hind-limbs  are  secured,  and  the  presentation  converted  into  a 
posterior  one.     Then  traction  may  be   used   to  extract  the 

foetus. 

As  a  last  resort  Caesarian  section  may  be  attempted. 

Celosomian  Monstrosities  (Schistosomus  Reflexus  or  Contortus). 

These  monstrosities  are  more  or  less  destitute  of  abdominal 

and  thoracic  parietes,  and  otherwise  deformed  in  various 
degrees.  They  also  are  found  most  frequently  in  the  cow, 
occasionally  in  the  sheep  and  goat.  Of  seventy-one  mon- 
strosities referred  to  by  Saint-Cyr,  twenty-three  belonged  to 
this  order,  and  of  these  twenty-one  were  calves,  only  one  kid 
and  one  lamb.  In  these  anomalies  the  viscera  are  exposed, 
and  the  four  legs  and  head  and  neck  are  placed  close  together, 

18 
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frequently  in  a  reduplicature  of  skin.  The  explanation  of  the 
production  of  this  monster  is  as  follows  :  The  embryo  is  at 
first  a  small  thickened  area  on  the  surface  of  the  ovum.  The 
edges  of  this  area  curve  in  to  join  and  close  the  body  cavity. 
Failure  to  do  this  causes  the  exposure  of  the  contained  organs. 

The  Diagnosis  depends  upon  the  discovery  of  the  pecu- 
liarity of  the  foetus  by  vaginal  examination.  In  thirty-two 
instances  noted,  twenty-eight  of  the  foetuses  presented  by  the 
abdomen.  Then  the  foetal  intestines  are  found  at  the  genital 
orifice  of  the  mother,  and  in  front  of  them,  in  the  uterus,  an 
exposed  vertebral  column  and  bent  ribs. 

When  the  presentation  is  anterior,  the  hand  will  first  meet 
the   head,  and   around  it  all  the  feet,  but  cannot  separate 


J?iG.  81. — Celosomian  Monstrosity  (Saint-Hilaihe)  ;  Sohistocormus 

FiSSIVENTBALIS  (GuKLt)  :    CALF.      (RuEFF  AND   BAITMEISTEII.) 

these  and  push  back  the  posterior  limbs,  in  order  to  put  the 
foetus  in  a  good  position,  because  of  the  rigidity  of  the 
crooked  spine.  In  some  eases  the  heart  is  exposed,  and  if  the 
foetus  is  alive  the  contractions  of  this  organ  may  be  felt. 

Prognosis. — When  parturition  is  difficult  the  case  is  rather 
serious.  In  twenty-eight  abdominal  presentations,  twenty- 
three  births  occurred  without  permanent  injury  to  the  mother, 
some  without  assistance.  The  other  five  were  killed.  In 
four  anterior  presentations  four  cows  died. 

Extraction. — Embryotomy  is  usually  necessary  unless  the 
foetus  is  small  and  the  pelvis  very  roomy. 

The  foetal  viscera  must  first  be  removed  in  a  posterior 
presentation.     Then,  if  necessary,  the  vertebrae  and  ribs  must 
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be  taken  away  before  delivery  by  traction  with  ropes  or  hooks 
can  be  effected.  When  the  head  and  all  the  feet  are  pre- 
sented, the  case  is  more  serious.  In  most  cases  it  will  be 
necessary  to  amputate  one  or  more  limbs,  according  to  the 
rules  to  be  prescribed  for  the  operation.     In  some  cases  it 


Fig.  82.— Ectopia  Cohdis  :  Sohistooormus  Fissistekxalis.    (Heeing.) 

may  be  necessary  to  excise  two,  three,  or  all  of  the  legs,  and 
even  the  head  of  the  foetus,  before  delivery  can  be  completed. 
Double-Headed  (Monosomian  and  Sysomian)  Monstrosities  are 
observed  more  particularly  in  ruminants,  rarely  in  the  pig 
and  cat  Many  of  these  creatures  are  born  alive,  and  live  for 
some  time  after  birth,  even  up  to  fifty  days.     The  existence 
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of  this  anomaly  renders  birth  more  or  less  difficult,  or  even 
impossible,  according  to  the  size  of  the  heads,  their  point  of 
junction,  whether  at  the  face  or  cranium  or  towards  the  neck, 
and  also  according  as  the  presentation  is  anterior  or  posterior. 
As  a  rule  the  presentation  is  anterior.  In  dystokia  a  vaginal 
examination  will  reveal  the  existence  of  the  condition. 

Treatment. — As  a  rule  embryotomy  will  have  to  be  resorted 
to,  or  even  Caesarian  section.  Decapitation  of  one  or  both 
heads  may  sometimes  suffice.     When  the  heads  are  united  at 


Fig.  98.— Sysomian  MoNSinosiTy  :  Dicephaltjs  BrcoLLis  fGuELT). 
(Saint-Cyb.) 


the  cranium,  the  obstetrical  saw  or  chisel  may  be  employed 
to  disunite  them  at  their  junction.  With  double  necks, 
amputation  of  one  head  and  neck  should  be  effected  as  low 
down  as  possible.  In  some  cases  judicious  manipulation  and 
well-timed  traction  will  effect  delivery. 

Double  Monstrosities  consist  of  two  foetuses  joined  together. 
They  are  found  chiefly  in  the  cow,  rarely  in  the  sheep  and 
sow,  and  even  more  rarely  in  the  mare.  They  are  always 
distinguished  by  having  the  whole  or  a  large  portion  of  the 
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body,  thorax,  abdomen,  pelvis  double,  and  frequently  the  limbs 
increased  in  number.  They  usually  offer  a  serious  obstacle 
to  delivery.  Occasionally  birth"  takes  place  without  difficulty, 
and  the  young  creatures  live. 

Diagnosis. — Sometimes  at  an  examination  of  a  case  of 
dystokia  these  monstrosities  are  mistaken  for  ordinary  twins. 
Commonly   the   double   extremity  is   presented.     The   mon- 


FlG.    84.— MONOMPHALIAN   MONSTEOSITY  :     CBPHALO-COMODIDYMUS   (GuRLt). 
(RUEFF   AND   BAtTMBISTEE.) 


strosity  can  only  be  recognized  by  a  careful  examination  for 
the  line  of  union  of  homologous  parts  between  the  two 
foetuses.  Again,  if  one  is  repelled,  then  the  other  must  go 
with  it.  Where  the  single  end  is  presented— «.<;.,  mono- 
cephalian  monstrosities— the  condition  will  not  be  recognized 
until  that  extremity  passes  the  vulva,  and  its  further  progress 


278 


A    TEXT-BOOK    OF    VETEEINARY    OBSTETRICS 


Fig.  85. — Monosomian   Monsteosity  ;   Dioephalus  Bi-atlantious  {Gtieit) 
Calf.     (Original.) 


Fig.    86.  —  Monoobphalian 
Monstrosity  :  Coemo-Me- 

LODIDYMI  (GueLt).    (RuEFF 
AND   BaUMELSTEK.) 


Fig.  87. — Sysomian  Monstrosity  :   Di- 
cbphalus  Bicollis    (Guelt).     (Rueff 

AND  BaUMEISTEE.) 


is  stopped,  when  the  hand  is  passed  forwards  between  the 
fcBtus  and  vagina  and  finds  a  double  pelvis. 
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Extraction. — In  a  few  cases,  where  the  foetuses  are  small, 
extraction  may  be  possible  by  manipulation  and  judicious 
traction.  As  a  rule  embryotomy,  or  even  Caesarian  section, 
must  be  practised.  If  possible,  the  two  foetuses  should  be 
separated  by  knife  and  obstetrical  saw  or  bone  forceps,  but 
frequently  the  union  is  too  extensive. 

When  the  monstrosity  is  in  the  anterior  position,  if  it  is 
double-headed,  one  head  and  neck  should  be  removed ;  and, 
if  necessary,  in  addition  one  or  more  fore-limbs.  In  the 
case  of  very   large   foetuses,  eventration  of  the  thorax  and 


Fig.  88. — Polymblian  Monstkosity  ;   Emprosthkomelophokus  (Gxtklt)  : 
Calf.     (Riteff  and  Baitmbistek.) 

abdomen  will  be  necessary,  and  even  destruction  of  the  pelvic 
girdle  and  amputation  of  the  hind-limbs.  When  the  presenta- 
tion is  posterior,  the  procedure  will  be  in  the  reverse  direction. 


DYSTOKIA  FROM  MULTIPARITY. 

In  multiparity  the  twins  are  usually  smaller  than  in 
uniparous  births.  Dystokia  from  multiparity  always  happens 
when  the  two  foetuses  present  together  at  the  pelvic  inlet. 
Although  individually  small,  they  cannot  possibly  pass 
through  the  canal  at  the  same  time.  The  foetuses  may  be  so 
situated  that,  when  the  hand  is  introduced  into  the  vagina  or 
OS,  it  will  encounter  the  head  of  one  foetus,  with  the  fore- 
limbs  of  the  other ;  or  four  anterior  or  posterior  limbs ;  or 
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two  hind  and  two  fore  limbs  ;  or  two,  four,  or  sis  feet ;  or  a 
head  and  a  tail,  etc.  It  is  not  always  easy  to  distinguish 
between  twins  and  double  monstrosities ;  this  can  only  be 
done  by  careful  examination  and  manipulation.  If  the  head 
of  one  foetus  is  presented  with  the  fore-feet  of  another,  it 
will  require  a  very  careful  examination  to  show  that  these 
parts  do  not  belong  to  the  same  foetus.     In  other  instances 


Fig.  89. — Twin  F(etuses,  in  Diffbhent  Presentations,  passing  into  the 
Genital  Canal.     (Saint-Cyr.) 


the  limbs  of  the  foetuses  are  so  interlocked  (locked  foetuses) 
that  they  are  with  the  greatest  difficulty  disengaged. 

Extraction. — The  foetuses  must  be  disengaged.  The  one  in 
the  inost  favourable  position  is  fixed  with  cords,  and  the  other 
pushed  forward  well  into  the  uterus.  The  first  foetus  is  then 
drawn  into  the  passage  and  delivered.  The  second  foetus  is  next 
brought  into  position,  which  is  corrected,  if  abnormal,  and  also 
extracted. 
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GEOUP  II.— DYSTOKIA  FROM  MALPRESENTATION 
OR  MALPOSITION  OP  THE  FOETUS. 


Natural 


Obstacles     due    to ) 
V     the  hind-limbs 


Causes  which  may 
be  met  with  in  all 
positions 


to 


to 


The  following  synoptical  table  shows  the  various  causes  of 
foetal  dystokia  dependent  on  abnormal  presentations  and 
positions  : 

TDorso-pubic. 
/-Abnormal  positions-^  Dorso-supra-cotyloideau  (right  or 
I  [     left). 

f  The  hind-limbs  are  extended  and 

retained  at  the  stifles. 
[  The  hind-limbs  are  flexed  beneath 
the  body,  and  enter  the  pelvis 
with  it. 

{The  limbs  are  on  the  neck. 
The  limbs  are  incompletely  ex- 
tended in  the  pelvis. 
The  limbs  are  flexed  at  the  knees. 
The  limbs  are  completely  retained. 
I  The  head  is  flexed  beneath  the 

chest. 
The  head  is  turned  to  one  side  of 

the  body. 
The  head  is  extended  on  the  back. 
The  head  is  flexed  downwards. 
rThe  head  is  retained  with  one  or 
Combined  obstacles       both  fore-limbs. 

due  to  the  headJ  The  head  is  retained,  or  one  of  the 
and  limbs  j      fore  or  hind  limbs  has  entered 

I     the  pelvis. 
(- Lumbo-pubic. 
.Abnormal positions]  Lumbo- supra -cotyloidean  (right 
i      and  left). 
„,        ,         ,         .    (The  neck  is  contracted. 
Obstacles    due    toJ^[^g    fore-limbs    are    under    the 
'  j     chest,  and  enter  the  pelvis  with 
{     it. 

(The  limbs  are  incompletely  ex- 
Causes    to    be    metl  Obstacles    due    to  J     tended  in  the  geiiital  canal, 
-vvith  in  all  posi-l     the  hind-limbs      |  The  Imibs  are  flexed  at  the  hocks. 
L  ^  (The  limbs  are  completely  retamed. 

p:;   -  ,Dorso-lumbar  posi-fCephalo-ilial  (right  and  left). 

I     tions  \  Cephalo-sacral. 

Transverse  presentation  '  g^gj-no  -  abdominal/ Cephalo-ilial  (right  and  left). 
[     positions  \^Cephalo-sacral. 


/"Obstacles    due 
the  fore-limbs 


Obstacles    due 
the  head 


/'Natural 


due 

the  head  or  fore-, 
limbs 
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DYSTOKIA  DEPENDING  ON  THE  ANTERIOR 
PRESENTATION. 

A.  Natural  Anterior  Presentation. 

In  this  presentation  the  extended  head  and  the  outstretched 
fore-Hmbs  are  towards  the  genital  canal. 

SECTION  I.— DYSTOKIA  FEOM  ABNOEMAL  POSITIONS. 
Dorso-Pubic  Position. 

On  vaginal  exploration,  the  hand  detects  the  position  by 
the  fore-feet  being  directed  upwards,  and  the  eyes  and  ears 
of  the  head  downwards.  The  foetus  thus  lies  on  its  back, 
and  its  shape  does  not  lend  itself  readily  to  enter  the  pelvis. 
The  body  of  the  foetus  is  curved  slightly  on  itself,  being 
convex  along  its  dorsal  aspect.  It  has  therefore  a  tendency 
to  jam  against  the  upper  surface  of  the  pelvis,  and  the  feet  to 
penetrate  the  soft  tissues  there. 

To  rectify  the  position,  rotation  of  the  foetus  must  be 
practised.  The  lower  jaw  and  fore-feet  should  be  corded,  the 
head  pushed  away  from  the  pelvic  inlet,  and  the  body  turned 
to  the  dorso-sacral  position  with  the  hand.  The  head  and 
feet  are  then  brought  into  the  pelvis,  and  delivery  assisted 
by  traction  on  the  cords.  In  the  mare,  when  the  foetus 
is  small,  delivery  may  be  accomplished  without  rotation  in 
some  cases,  by  guiding  the  limbs  through  the  genital  canal 
so  as  to  prevent  injury  to  its  walls. 

Dorso-supra-Cotyloidean  Positions. 

In  these  positions  the  foetus  lies  on  its  right  or  left  side ; 
it  must  be  altered  to  the  dorso-sacral  position  before  birth 
can  be  completed.  The  change  is  effected  in  the  same  manner 
as  in  the  preceding  position. 

SECTION  II.— DYSTOKIA  DUE  TO  THE  HIND-LIMBS. 

In  the  following  two  conditions  the  anterior  part  of  the 
body  of  the  foetus  presents  in  a  normal  manner,  and  nearly 
always   in   the  dorso-sacral   position.      Birth  appears  to  be 
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progressing  favourably,  the  fore-limbs,  head,  neck,  and  even 
the  trunk  as  far  as  the  flanks,  may  have  cleared  the  vulva 
and  when  the  act  is  almost  completed,  all  at  once  there  is  a 
check,  and  no  more  of  the  foetus  can  be  expelled. 

The  Extended  Hind-Limbs  are  retained  hy  their  Stifles. 

This  condition  may  be  made  out  by  exploring  the  vagina. 
The  pelvis  of  the  foetus  appears  to  be  locked  with  the  maternal 
pelvis.  It  occurs  when  the  hind-limbs  are  extended,  and  the 
stifles  so  voluminous  as  to  check  progress.  It  is  seen  in  the 
cow,  and  but  rarely  in  the  mare.  The  obstacle  is  a  serious 
one  to  overcome,  and  it  not  infrequently  happens  that  the 
young  creature  is  lost,  sometimes  the  mother  also. 

Indications. — When  both  stifles  are  together,  they  form  too 
large  a  mass  to  pass  through  the  genital  canal,  and  must 
therefore  be  brought  into  the  inlet  separately,  one  after  the 
other.  With  this  object  in  view,  Saint-Cyr  recommends  very 
oblique  traction  on  the  foetus,  to  the  right  or  left  side,  so  as 
to  force  one  stifle  more  into  the  canal  than  the  other.  In 
many  cases,  where  the  foetus  is  wedged  in  the  pelvis,  it 
requires  to  be  pushed  forward  into  the  abdomen  before  this 
oblique  traction  may  be  used  with  success. 

In  severe  cases  one  must  employ  embryotomy  to  destroy 
the  pelvic  girdle  (for  which  see  p.  404). 

The  Hind-Livihs,  flexed  under  the  Body,  pass  with  it  into 
the  Genital  Canal  {Dog-sitting  Position). 

This  malpresentation  is  not  very  common,  has  been  seen  in 
the  mare  and  cow,  and  is  one  of  the  most  formidable  which 
can  be  encountered.  The  hind-limbs  of  the  foetus  advance 
into  the  pelvic  canal  with  the  head  and  fore-Hmbs,  the  body 
being  bent  at  the  loins.  To  do  this,  the  hind-limbs  must  be 
closely  applied  to  the  abdomen  as  the  chest  is  entering  the 
inlet. 

Nothing  is  noticed  wrong  until  parturition  is  advanced. 
Progressive  expulsion  may  continue  until  the  head  of  the  young 
animal  is  beyond  the  inlet,  and  even  external  to  the  vulva. 
The  further  progress  is  then  checked,  and  even  violent 
traction  will  not  move  the  foetus. 
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In  ascertaining  the  cause  of  the  obstruction,  the  obstetrist 
introduces  his  hand  into  the  vagina  along  the  side  of  the 
body  of  the  foetus  (this  with  considerable  trouble),  and 
encounters  one  or  both  hind-feet  in  the  pelvis,  close  to  the 
foetus,  occasionally  only  in  front  of  the  pubis,  and  finds  the 
back  of  the  foetus  jammed  up  against  the  maternal  sacrum. 
The  young  animal,  unless  exceptionally  small,  cannot  be 
extracted  in  this  position.  Traction  will  probably  kill  the 
mother  as  well  as  the  fcstus.  Sometimes  the  severe  straining 
causes  the  hind-limbs  to  penetrate  the  floor  of  the  uterus, 
especially  if  the  hind-feet  lie  in  front  of  the  pubis. 


"^-jf:*^'^ 


Fig.  90.- 


-Deviation  of  the  Hind-Limbs  in  the  Pelvis  in  the 
Antekioe  Pkesentation.     (Saint-Cye.) 


As  a  rule  the  young  animal  in  this  presentation  perishes, 
the  foal  almost  certainly ;  and  even  the  calf,  if  it  is  alive,  has 
usually  to  be  sacrificed  to  save  the  mother. 

Indications. — Exceptionally  it  is  possible  to  rectify  the 
deviation  of  the  hind-limbs  if  the  foetus  is  not  far  advanced 
in  the  pelvis.  This  may  occasionally  be  accomplished  by 
pushing  the  foetus  towards  the  uterus,  introducing  the  hand 
between  it  and  the  wall  of  the  vagina,  to  carry  the  hind-feet 
back,  one  after  another,  into  the  uterine  cavity,  either  by 
hand  or  with  the  aid  of  the  repeller.  Care  must  be  taken  to 
prevent  the  feet  rupturing  the  uterus.  Afterwards  birth  can 
be  readily  effected.  Eetropulsion  may  be  recommended  if 
there  is  only  one  hind-limb  in  the  passage.  As  a  rule,  how- 
ever, the  veterinary  obstetrist  finds  that  parturition  has  made 
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much  progress,  that  the  foetus  is  jammed  in  the  pelvis,  that 
the  labour  pains  are  excessive,  and  that  it  is  impossible  to 
manipulate  the  hind-limbs. 

In  some  cases  it  has  been  possible  to  effect  delivery  by 
cording  the  hind-limbs  if  they  are  not  advanced  very  far,  and 
then  pulling  them  upwards  until  the  feet  reach  below  the 
wings  of  the  atlas,  but  not  beyond.  Traction  now  being 
made  simultaneously  on  all  the  limbs  and  the  head,  the  foetus 
may  be  delivered.  Obich  succeeded  in  extracting  a  foal  in 
this  way. 

Embryotomy  must  be  adopted  in  the  majority  of  instances, 
and  the  method  adopted  by  Cann  has  been  found  the  most 
successful  in  the  mare  and  cow.  His  directions  are  as 
follows  : 

1.  Find  the  hind-limbs,  and  secure  them  by  cords  round 
the  pasterns. 

2.  Cord  the  head  and  fore-limbs,  and  pull  these  out  as  far 
as  possible  beyond  the  vulva. 

3.  Eemove  the  abdominal  viscera,  and  divide  the  spine  as 
near  the  lumbar  region  as  possible,  taking  the  precaution  to 
leave  a  good  piece  of  skin  attached  to  the  loins,  so  as  to  cover 
the  exposed  bones  and  prevent  the  maternal  organs  being 
injured  during  the  subsequent  steps  in  extraction.  Then 
remove  the  anterior  portion  of  the  body  by  traction. 

4.  Obtain  a  solid  bearing  on  the  divided  spine,  either  with 
the  hand  or  the  repeller,  and  push  steadily  and  firmly  against 
it,  so  as  to  direct  it  into  the  uterus,  when  the  cords  on  the 
hind-pasterns  are  pulled  by  assistants,  guided  by  the  hand  of 
the  operator,  and  the  presentation  converted  into  a  posterior 
one.  This  part  of  the  operation  is  the  most  difficult  and 
fatiguing  for  the  obstetrist,  as  well  as  the  most  dangerous  for 
the  mother,  and  requires  both  strength  and  dexterity  to  push 
back  the  loins  and  pelvis  of  the  foetus,  while  advancing  the 
hind-limbs,  thighs,  and  croup,  towards  the  outlet. 

5.  Nothing  now  has  to  be  done  but  to  exercise  moderate 
traction,  and  so  terminate  the  delivery. 
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B.  Abnormal  Anterior  Presentation. 

SECTION  I.— DYSTOKIA  DUE  TO  THE  FOEE  LIMBS. 

These  deviations  of  the  limbs  are  of  special  importance  in 
the  larger  domesticated  animals,  and  may  seriously  hinder 
birth  when  they  are  not  adjusted.  The  principal  deviations 
are  generally  four  in  number :  (1)  The  fore-limbs  incom- 
pletely extended  in  the  pelvis  ;  (2)  crossed  over  the  neck ; 
(3)  bent  at  the  knees  ;  (4)  completely  retained.  Each  of 
these  misdirections  may  be  met  with  in  the  four  principal 
positions  of  the  anterior  presentation,  and  one  or  both  limbs 
may  be  involved.  In  the  latter  case,  the  direction  may  be 
the  same  or  different.  The  cause  is  not  well  ascertained.  It 
may  be  due  to  displacement  during  the  changes  occurring  in 
the  position  of  the  foetus  before  birth. 

One  or  Both  Fore-Limbs  crossed  over  the  Neck. 

This  complication  is  not  very  uncommon  in  the  mare,  but 
is  less  frequent  in  the  cow.  Generally  one  limb  only  is 
carried  over  the  neck. 

It  is  undoubtedly  in  many  instances  an  obstacle  to  par- 
turition, as  the  shoulders  are  no  longer  lodged  in  the  hollow 
space  at  each  side  of  the  neck,  but  are  fixed  at  the  side  of  the 
chest,  the  transverse  diameter  of  which  they  increase.  The 
obstacle  is  still  greater  if  one  or  both  of  the  limbs  should 
chance  to  cross  towards  the  summit  of  the  head.  At  all 
times  the  complication  is  more  serious  if  the  labour  pains  are 
violent  and  irregular,  as  they  generally  are  in  the  mare  when 
there  is  any  impediment  to  birth.  Then  there  only  too 
frequently  result  laceration  of  the  roof  of  the  vagina,  per- 
foration of  the  rectum,  rupture  of  the  perinaeum.  Even  in 
favourable  cases  labour  is  protracted,  and  contusions  of  the 
genital  canal  are  almost  unavoidable.  Only  occasionally  does 
birth  take  place  without  assistance. 

In  a  case  of  dystokia  the  condition  is  recognized  by  a  careful 
examination  of  the  fcEtus.  The  hand  will  find  in  the  vagina 
the  head,  and  perhaps  one  fore-limb,  in  the  usual  position, 
and  the  other  limb  feeling  as  if  shorter,  higher  up,  and  cross- 
ing the  neck  towards  the  fetlock  joint. 
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Indications. — When  only  one  limb  is  crossed,  reduction  is 
not  difficult,  and  may  be  effected  in  the  pelvis.  The  leg  is 
seized  a  little  above  the  fetlock,  raised,  drawn  to  its  proper 
side,  and  extended  in  the  genital  canal.  Delivery  may  then 
be  easily  effected. 

When  both  fore-limbs  are  crossed,  and  the  fcetus  is  not  too 
far  advanced  in  the  pelvis,  cords  should  be  fixed  to  the 
pasterns  and  the  trunk  pushed  into  the  uterus.  Assistants 
then  pull  moderately  at  the  cords,  and  in  such  a  manner  as 


Fig.  91. — Anterior  Presentation:   Fore-Limb  crossed  over  the  Neck.' 

(Saint-Cyr.) 

to  bring  each  limb  to  its  own  side,  if  the  hand  of  the  operator 
cannot  effect  this  in  the  uterine  cavity.  In  this  way  the  limb 
is  brought  to  its  proper  position. 

Fore-Limbs  incompletely  extended. 

This  accident  would  appear  to  be  most  frequent  in  the  cow, 
and  is  due  to  the  legs  not  advancing  with  the  head  in  the 
ordinary  way,  after  they  have  entered  the  inlet ;  so  that  the 

1  In  this  figure  the  anterior  hmbs,  especially  the  right  one,  are  in- 
accurately drawn  by  the  artist.  They  are  too  long,  and  the  right  leg 
should  be  shown  as  crossing  the  neck  at  the  fetlock-joint. 
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elbow-joints,  instead  of  being  in  front  of  the  thorax,  are  along- 
side of  it,  and  they  aijd  the  chest  are  intercepted  at  the  inlet. 
It  occurs  when  the  foetas  is  in  the  vertebro-sacral  position, 
and  should  not  be  considered  serious  if  the  case  has  not  been 
tampered  with.  Its  occurrence  is  recognized  by  the  nose  and 
the  feet  being  together,  or  the  former  may  even  be  in  advance 
of  the  latter. 

Indications. — To  bring  the  legs  straight  into  the  vagina  is 
the  object  to  be  attained ;  and  if  the  body  and  limbs  are  not 
firmly  fixed  in  the  maternal  pelvis,  this  can  be  accomplished 
without  much  trouble.  But  when  they  are  tightly  wedged  in 
the  passage,  then  there  is  more  difficulty  in  releasing  them. 
In  any  case  the  lower  jaw  and  feet  should  be  corded ;  this 
being  done,  the  chest  is  pushed  forward  into  the  uterus,  when 
the  upper  parts  of  the  limbs  accompany  it.  The  hand  can 
now  fully  extend  the  legs,  and  bring  them  into  the  vagina 
along  with  the  head,  and  traction  will  complete  the  delivery. 

One  or  Both  Fore-Limbs  flexed  at  the  Knee. 

The  fore-limbs  flexed  at  the  knees,  and  fixed  under  the 
neck  and  chest,  are  a  very  frequent  and  often  troublesome 
complication.  It  is  generally  found  in  the  mare  and  cow. 
When  it  occurs  in  the  sheep  and  goat,  it  is  rarely  of  any 
importance,  as  delivery  can  usually  take  place  without 
assistance.  In  the  young  of  carnivora  and  swine,  the  meta- 
carpal bones  are  too  short  to  offer  any  obstacle  when  the 
■knees  are  flexed. 

One  or  both  limbs  may  be  flexed,  and  this  misdirection  may 
occur  in  all  the  positions  of  the  anterior  presentation,  but 
chiefly  the  dorso-sacral  position. 

One  explanation  of  the  condition  is  that  the  limbs  of  the 
foetus  are  not  quite  extended  as  they  approach  the  pelvic 
inlet,  and  the  feet  are  caught  at  the  anterior  border  of  the 
pubis  and  there  remain ;  the  head  enters  the  pelvis,  and  as 
it  proceeds  the  limbs  become  flexed  ;  the  knees  are  bent,  and 
are  applied  against  the  neck. 

The  other  explanation  is  that  the  foetus  prior  to  parturition 
lies  on  its  side,  with  the  limbs  flexed  under  it  ;  and  this 
abnormality    results    because    the    position    is    imperfectly 
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changed,   especially   if    the   fcetus   dies    and   the   fore-limbs 
remain  flexed. 

Such  a  deviation  of  the  limbs  is  always  a  serious  cause 
of  dystokia,  not  so  much  from  the  increased  volume  that  the 
doubled-up  limbs  give  to  the  neck,  as  because  the  arms, 
incompletely  extended  on  the  shoulder,  retain  the  latter 
against  the  thorax,  and  prevent  their  being  lodged  in  the 
depression  at  the  base  of  the  neck,  thus  augmenting  the 
vertical  and  transverse  diameters  of  the  chest,  while  at  the 


Fig.   92.  —  Anteriok   Presentation,    Dorso-Saceal    Position  :    Fore- 
Limbs  FLEXED  AT  THE  KnEES.      (SaINT-CyR.) 

same  time  the  projecting  elbows  press  against  the  border  of 
the  pelvis. 

The  case  is  not  so  serious  when  only  one  limb  is  flexed  at 
the  knee.     To  make  a  diagnosis  a  vaginal  examination  is 

necessary. 

Indications.— First  some  lubricant,  such  as  linseed-tea, 
must  be  injected  into  the  vagina  and  uterus.  If  the  foetus  is 
not  jammed  in  the  pelvis,  the  foetus  must  be  pushed  back 
into  the  uterus,  to  acquire  room  for  the  adjustment  of  the 
limbs.  jg 
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Eepulsion  is  facilitated  by  having  the  hind-quarters  of  the 
animal  higher  than  the  fore.  For  the  adjustment  of  the 
limb,  it  is  most  convenient  to  use  the  right  or  left  hand  and 
arm  for  the  corresponding  limb.  The  hand  is  passed  along- 
side the  neck  of  the  foetus,  the  forearm  of  the  latter  seized  in 
the  middle,  the  knee  drawn  towards  the  pelvis  while  the 
elbow  is  pushed  upwards  and'  backwards.  The  metacarpal 
bone  is  then  seized  and  moved  in  the  same  manner,  the 
knee  raised  as  high  as,  or  even  higher  than,  the  point  of  the 
shoulder,  and  the  foot  to  the  level  of  the  maternal  pubis. 
The  foot  is  grasped  in  the  hand,  flexed  strongly  on  the  fetlock 
and  pastern,  and  drawn  into  the  genital  canal.  The  limb  is 
then  extended  towards  the  pelvic  outlet,  and,  if  necessary,  a 


Tig.  93. — Antekiok  Presentation  :  Extending  the  Foue-Limb. 
(Fbanok.) 

cord  is  placed  around  the  pastern,  the  other  limb,  if  also 
flexed,  being  then  sought  for  and  treated  in  a  similar  manner, 
and  afterwards  delivery  is  easily  brought  about  with  or  with- 
out traction. 

It  is  not  commonly  possible  to  extend  the  limbs  in  the 
pelvis,  although  it  has  been  done  in  the  cow.  In  a  few  cases 
where  the  foetus  is  small,  it  may  be  removed  by  traction,  after 
fixing  cords  around  the  knees  and  to  the  jaw,  without  correct- 
ing the  position  of  the  limbs. 

Harms  advises,  in  the  case  of  one  limb  bent  at  the  knee, 
that  if  this  cannot  be  extended  it  should  be  pushed  forward 
under  the  abdomen  by  the  crutch  which  is  applied  to  the 
humerus,  the  other  limb  and  the  head  being  corded,  and  then 
traction  employed. 

When  the  head  of  the  foetus  extends  beyond  the  vulva,  and 
repulsion  is  difficult,  as  occurs  frequently  in  the  calf,  because 
of  the  prominent  poll,  Williams   recommends  decamtation. 
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Afterwards  the  tetus  may  be  pushed  into  the  uterus  and  the 
position  of  the  fore-limbs  corrected.  In  those  cases  where 
repulsion  is  impossible,  it  may  be  necessary  to  remove  one  of 
the  fore-limbs  at  the  knees,  or,  if  possible,  at  the  shoulders, 
to  permit  of  delivery. 

When  this  abnormality  occurs  with  the  fcetus  in  the  dorso- 
pubic  or  dorso-ilial  position,  which  is  rare,  the  indications  are 
similar  to  those  already  described.  As  a  rule  correction  and 
delivery  are  easier.     In  the  dorso-ihal  position,  after  adjust- 


FiG.  94. — Anterior  Presentation,  Dorso-Sace.4l  Position;  One  Forb- 
LiMB  completely  retained.     (Saint-Cyk.) 

ment  of  the  uppermost  limb,  the  fcBtus  is  rotated  on  its  long 
axis  and  brought  into  the  dorso-sacral  position,  in  order  to 
allow  of  the  correction  of  the  direction  of  the  other  leg. 


One  or  Both  Fore-Limbs  completely  retained. 

The  complete  retention  of  one  or  both  fore-limbs  of  the 
foetus  in  the  uterine  cavity  is  often  met  with  in  the  domesti- 
cated animals,  but  more  frequently  in  the  mare  than  the  cow 
or  other  creature.     It  is  always  a  serious  cause  of  dystokia. 
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and  occurs  usually  in  the  dorso-sacral  position,  occasionally 
in  the  other  three  positions.  Earely,  when  the  foetus  is  small 
and  one  or  even  both  limbs  displaced,  the  foal  or  calf  is  born 
without  injury  to  mother  or  offspring. 

But  when  the  foetus  is  large  and  the  pelvis  narrow,  then 
birth,  especially  of  the  foal,  is  impossible. 

Death  of  the  foetus  is  the  rule  in  shoulder  presentations. 

With  the  smaller  ruminants,  owing  to  the  formation  of  the 
pelvis,  birth  is  not  often  impeded.  With  the  sow  and  car- 
nivora,  this  might  almost  be  called  a  normal  presentation. 
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Fig.  95. — Anteriok  Presentation,  Dokso-Saoeal  Position  :  Both 
Fore-Limbs  completely  retained.     (Saint-Cyr.) 

The  shoulder  or  shoulders,  pushed  back  on  the  sides  of  the 
chest,  is  the  cause  of  dystokia.  It  increases  the  transverse 
and  vertical  diameters  of  the  foetal  chest. 

On  exploration  in  this  complication,  the  head  is  found  to 
be  in  a  good  direction  at  the  entrance  to  or  in  the  pelvis,  or 
at  the  vulva.  If  only  one  limb  is  completely  retained,  the  other 
will  be  found  alongside  or  under  the  head.  If  both  are 
retained,  then  nothing  can  be  discovered  of  them  until  the 
uterus  is  explored.     At  each  pain  the  head  of  the  foetus  is 
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propelled  outwards,  but  as  soon  as  this  ceases  it  recedes 
again,  as  if  thrown  back  by  a  spring. 

With  small-sized  cows,  the  hand  introduced  into  the 
uterus  may  find  the  extremity  of  the  fore-limb ;  but  in  large 
cows  and  in  the  mare,  particularly  if  the  abdomen  is  pen- 
dulous, the  limbs  can  only  be  reached  with  difficulty.  They 
are  usually  found  in  one  of  three  positions  :  Directed  nearly 
vertically  downwards,  the  forearms  resting  against  the  brim 
of  the  pubis  ;  lying  beneath  the  abdomen  ;  or  closely  applied 
against  the  walls  of  the  chest  and  flanks. 

Indications. — The  foetus,  if  in  the  pelvis,  must  first  be 
repelled  into  the  uterus,  forwards  and  upwards.  As  the 
repulsion  proceeds,  the  forearm  of  the  retained  limb  comes 
within  reach.  A  cord  should  be  applied  to  it,  with  a  running 
noose,  as  near  the  carpus  as  possible.  Then  traction  must 
be  applied  to  bring  the  knee  into  the  same  position  as  in 
the  preceding  dystokia,  and  afterwards  manipulation  carried 
on  in  the  same  way.  This  is  more  difficult  in  the  mare  than 
the  cow. 

Sometimes  the  foetus  is  so  much  engaged  in  the  pelvic 
canal  that  retropulsion  is  impossible.  If  the  foetus  is  small 
and  only  one  limb  retained,  it  may  be  possible  to  deliver  the 
foetus  by  traction,  especially  in  the  sheep  and  goat.  Where 
that  does  not  succeed,  decapitation  is  advised,  taking  care 
that  the  ends  of  the  vertebrae  are  left  covered  by  the  skin  of 
the  skull,  to  prevent  laceration.  Then  retropulsion  is  possible, 
the  limbs  can  be  extended,  and  extraction  may  be  effected. 

Barely  does  the  last  procedure  fail.  When  it  does,  it  is 
necessary  to  amputate  one  or  both  fore-limbs  at  the  shoulder, 
where  they  can  be  reached.  The  mastoido-humeralis  and 
muscles  to  the  inner  side  and  upper  border  of  the  scapula 
are  cut  through,  a  cord  fixed  by  a  noose  to  the  upper 
extremity  of  that  bone,  and  by  traction  the  limb  removed. 
If  that  is  not  sufficient  to  permit  of  extraction,  evisceration 
must  be  carried  out  and  the  young  animal  taken  away  in  pieces. 

SECTION  II.— DYSTOKIA  DUE  TO  THE  HEAD. 
Obstacles  to  parturition  from  a  wrong  direction  of  the  head 
are  quite  as  frequent  as,  and  more  serious  than,  those  due  to 
misdirection  of  the  fore-limbs.     In  the  mare,  because  of  the 
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long  neck  of  the  foetus,  the  head  is  carried  even  as  far  as  the 
flank,  while  with  the  calf  it  seldom  goes  beyond  the  shoulder. 
Hence  in  the  former  animal  the  condition  is  the  more  serious. 
In  the  pig,  because  of  the  short  neck,  this  deviation  seldom 
occurs. 

Misdirection  of  the  head  usually  takes  place  immediately 
preceding  or  during  parturition  ;  occasionally  long  before  this, 
where  the  neck  and  head  are  deformed  and  bent  laterally,  as 
described  under  "  Contractions." 

Deviations  of  the  head  may  be  met  with  in  the  four 
principal  positions  of  the  anterior  presentation,  and  they 
may  occur  alone  or  be  complicated  with  misdirection  of  the 
fore-limbs. 

Downward  Deviation  of  the  Head. 

In  this  abnormality  the  nose  is  towards  the  trachea, 
and  the  poll  or  upper  ridge  of  the  neck  presenting.  It 
perhaps  occurs  oftenest  in  the  cow,  and  usually  in  the 
dorso-sacral  position.  It  is  the  usual  deviation  of  the  head 
in  hydrocephalus.  This  deviation  is  believed  to  occur  when 
the  foetus  is  entering  the  pelvis.  If  the  head  is  not  exactly 
in  the  axis  of  the  inlet,  but  is  inclined  a  little  downwards 
and  flexed,  the  nose  comes  in  contact  with,  and  is  retained 
by,  the  brim  of  the  pelvis.  The  uterine  contractions  force 
the  fore-limbs,  if  favourably  placed,  into  the  genital  canal, 
and  the  head  becomes  more  and  more  flexed,  until  the  face 
becomes  horizontal,  and  rests  on  the  floor  of  the  pelvis  of  the 
mother,  the  lower  jaw  against  the  trachea. 

The  diagnosis  of  this  deviation  is  not  difSeult.  On  vaginal 
exploration,  the  feet,  if  the  limbs  are  in  their  proper  position, 
will  be  first  found,  and  nearer  the  uterus,  between  the  fore- 
limbs,  the  nape  of  the  neck,  the  ears  and  eyes,  and  the  fore- 
lock and  mane,  if  a  foal. 

Indications. — The  hind-quarters  of  the  mother  should  be 
elevated,  by  extra  bedding,  to  the  extent  of  one  or  more  feet. 
An  attempt  must  then  be  made  to  correct  the  direction  of  the 
head.  This  is  not  difiicult  if  the  head  is  not  engaged  in  the 
pelvic  inlet.  The  operator  passes  his  hand  along  the  floor  of 
the  vagina  into  the  uterus,  between  the  maternal  pubis  and 
the   forehead   of   the   foetus,   downwards   towards  the  nose. 
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This  is  received  in  the  hollowed  palm,  and  raised  above  the 
pubic  briA  by  flexing  the  wrist  and  drawing  it  towards  the 
vulva.  Then  delivery  is  easily  effected.  With  the  calf, 
because  of  the  large  size  of  the  muzzle,  it  is  better  to  intro- 
duce the  fingers  into  the  mouth  for  obtaining  a  grip,  or  to 
seize  the  nose  by  pushing  the  index-finger  and  thumb  into 
the  nostrils. 

When  the  nape  of  the  neck  is  firmly  engaged  in  the  inlet, 
and  there  is  no  room  to  adjust  the  head,  which  is  jammed 
against  the  maternal  pubis  below  and  the  sacrum  above, 
delivery  may  be  effected  by  passing  a  running  noose  of  a  cord 


Fig.  96. — Antekiok  Presentation,  Dorso-Sacral  Position  :  Down- 
ward Deviation  of  the  Head.     (Saint-Cyr.) 

round  the  nose  or  upper  jaw  of  the  foetus.  While  an  assistant 
pulls  at  this  cord,  the  operator,  by  pressing  strongly  against 
the  top  of  the  head,  makes  this  swing  backwards,  the  nose 
rising  into  the  passage,  and  birth  is  soon  accomplished. 

Delivery  may  occasionally  be  brought  about  without  adjust- 
ment of  the  head,  even  in  the  foal.  Lecoq  gives  an  instance 
in  which  the  upper  part  "of  the  head  and  poll  were  so  firmly 
fixed  in  the  pelvis  that  it  was  impossible  to  push  the  foetus 
into  the  uterus.  This  was  attempted,  however,  by  squeezing 
the  head  closely  to  the  neck,  the  hand  being  passed  alongside 
the  cheek  and  the  nose  gradually  raised.  At  the  same 
moment  the  mare  strained  doubly  hard,  and  gentle  traction 
being  applied,  the  foal  was  expelled  with  its  head  in  this 
position,  but  without  injuring  the  perinseum  of  the  mother. 
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The  mare  did  well,  but  the  foal  was  dead.  Such  an  opera- 
tion, however,  is  not  likely  to  be  successful  if  th^  foetus  is 
large. 

In  the  dorso-pubic  position,  after  correction  of  the  direction 
of  the  head  in  the  uterus,  efforts  may  be  made  to  place  the 
foetus  in  the  dorso-sacral  position.  When  rotation  is  accom- 
plished, delivery  is  easily  effected.  With  the  smaller  animals, 
forceps  or  hooks  will  be  required  to  correct  the  position  of 
the  head. 


Fig.  97. — Antbkiok  Presentation  :  Extreme  Downwakd  Deviation 
OF  THE  Head.     (Saint-Cyk.) 


Head  bent  under  the  Body. 

This  is  an  exaggerated,  but  much  more  serious,  form  of 
head  and  neck  flexure,  especially  in  the  mare,  and  it  occurs 
in  a  similar  manner  to  the  preceding.  The  head  is  pushed 
lower  and  more  under  the  neck  until  it  gets  beneath  the 
chest,  and  even  the  abdomen,  where  it  may  deviate  to  one 
side.     The  fore-limbs  are  in  the  genital  canal. 

The  accident  is  discovered  by  manual  exploration.  The 
fore-limbs  being  followed  by  the  hand,  the  crest  of  the  neck 
is  found  pressed  against  the  pubis,  while  the  head  can  be 
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traced  by  the  ears  and  the  orbits,  the  face  being  towards  the 
iloor  of  tm  uterus ;  or  the  hand  may  discover  the  nose  and 
mouth  inclined  upwards  at  one  side  of  the  chest,  behind  the 
elbow. 

In  this  position  birth  is  impossible,  as  straining  and  traction 
only  make  matters  worse. 

Indications.— A.n  attempt  should  first  be  made  to  correct 
the  direction  of  the  head.  The  preliminary  steps  should  be 
taken  as  in  the  preceding  case.  The  crutch  in  retropulsion 
should  be  applied  to  the  shoulder,  not  to  the  neck.  A  cord 
should  then  be  applied,. if  possible,  to  the  lower  or  upper  jaw 
or  round  the  head,  or  a  blunt  hook  inserted  into  the  mouth 
or  orbit  and  traction  applied.  Placing  the  animal  on  its 
back  has  in  some. cases  facilitated  the  work  of  correcting  the 
direction  of  the  head. 

If  these  methods  fail  after  a  reasonable  trial,  then 
embryotomy  should  be  employed.  It  should  be  resorted  to 
early  if  the  fcBtus  is  dead. 

One  fore-limb  should  be  removed,  and  this  as  a  rule 
permits  a  cord  to  be  passed  round  the  bend  in  the  neck,  and 
traction  brings  the  head  nearer  the  inlet,  where  it  may  be 
possible  to  turn  it  into  the  genital  canal.  Then  extraction 
of  the  foetus  is  easy. 


Lateral  Deviation  to  the  Right  or  Left. 

The  lateral  deviation  of  the  head  to  the  right  or  left  side  of 
the  body,  whereby  the  left  or  right  side  of  the  neck  presents 
at  the  pelvic  inlet,  is  a  very  serious  obstacle  to  birth,  and  is 
only  too  frequently  one  of  the  most  difficult  to  overcome.  It 
is  one  of  the  most  frequent  deviations,  and  occurs  much  more 
often  in  the  mare  than  in  other  animals. 

Lateral  deviation  of  the  head  is,  in  many  instances,  due  to 
precipitate  or  tumultuous  birth,  when  the  os  is  either  imper- 
fectly or  not  at  all  dilated.  The  uterine  contractions  propel 
the  head  of  the  foetus  towards  the  pelvis,  but,  as  the  os  is 
not  open,  the  body  pushes  the  nose  against  either  the  pelvis 
or  the  occluded  os,  and  it  turns  to  one  side.  Then  the 
deviation  becomes  increased  at  every  contraction. 

The  accident  appears  to  be  most  frequent  with  primipars. 
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Saake  found  84  out  of  108  cases  in  animals  pregnant  for  the 
first  time. 

The  deviation  is  more  serious  when  the  foetus  is  dead.  If 
it  is  alive,  it  gives  assistance  in  reduction  of  the  abnormality. 
When  the  deviation  is  slight,  the  head  fitting  into  the  concavity 
on  the  side  of  the  neck,  birth  occasionally  occurs  without 
assistance,  particularly  with  the  foal,  which  has  a  longer  and 
thinner  neck  than  the  calf. 

This  deviation  in  many  foals  cannot  be  straightened.     This 


Fig.  98. — Anterior  Presentation,  Dorso-S.aoral  Position:  Lateral 
Deviation  of  the  Head  towards  the  Shoulder.     (Saint-Cyr.) 


condition  has  been  described  under  "  Contractions  of  the 
Fcetus." 

The  diagnosis  of  this  form  of  dystokia  is  made  by  vaginal 
exploration.  Usually  both  fore-feet  are  in  the  genital  canal, 
but  birth  does  not  progress.  The  limb  belonging  to  the  side 
to  which  the  head  is  bent  is  less  advanced  than  the  other. 
The  hand  in  passing  towards  the  inlet  comes  in  contact 
with  a  convex  mass  (the  bent  neck),  rendering  access  to  the 
uterine  cavity  difficult. 

With  the  calf,  owing  to  the  shortness  of  the  neck,  it  is  easy 
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to  discover  the  head  by  the  ears,  eyes,  and  muzzle,  lying 
towards  the  shoulder.  With  the  foal,  because  of  the  much 
longer  neck  and  the  more  violent  uterine  contractions  of  the 
mare,  the  head  cannot  be  reached,  as  it  lies  on  the  thorax, 
the  abdomen,  flank,  or  croup,  especially  if  the  abdomen  of  the 
mare  is  pendulous.  The  neck  may  be  identified  by  the  mane 
above  and  the  trachea  below.  If  the  mother  is  lying  on  the 
side  to  which  the  head  is  turned,  it  is  most  difficult  to  reach 
the  latter,  even  if  it  lies  only  on  the  shoulder. 


Fig.  99. — Anterior  Presentation  :  Lateral  Deviation  of  the  Head 

TOWARDS  THE  AeDOMEN.       (SaINT-CyB.) 


The  head  may  be  raised  as  high  as  the  back,  or  lie  as  low 
as  the  under-part  of  the  chest  or  abdomen.  The  foetus  is 
usually  in  the  first  (or  dorso-sacral)  position,  occasionally  in 
the  dorso-pubic  or  dorso-ilial. 

As  a  rule  reduction  of  the  displacement  is  indispensable  to 
delivery,  the  head  and  neck  or  shoulder  forming  too  volu- 
minous a  mass  to  pass  through  the  pelvic  canal. 

Indications. — The  first  indication  is — Adjust  the  head  and 
bring  it  into  a  favourable  position  in  the  genital  canal,  and 
then  effect  delivery.     But  one  must  keep  in  mind  "  wryneck  " 
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in  the  foal,  which  cannot  be  adjusted,  and  is  distinguished  by 
its  immobility. 

For  the  purpose  of  adjustment  the  hind-quarters  of  the 
animal  are  raised,  a  lubricant  injected  into  the  uterus,  and 
repulsion  applied  to  the  chest,  and  directed  towards  the 
opposite  side  from  the  deviation.  Some  portion  of  the  head, 
such  as  the  nostrils  and  commissure  of  the  lips,  should,  if 
accessible,  be  grasped  and  pulled  sharply.  When  the  head 
is  not  accessible,  then  it  is  dif&cult,  if  not  impossible,  to 
straighten  the  neck. 

When  it  is  found  impossible  to  effect  adjustment  of  the  head 
and  neck  as  in  wryneck,  then  recourse  must  be  had  to  forced 
extraction  or  embryotomy. 

The  first  method  should  not  be  employed  unless  the  foetus 
is  alive  and  the  pelvis  of  the  mother  large.  Successful  forcible 
extraction  has  been  reported,  especially  in  the  mare,  by 
Darreau,  Donnarieix,  and  others. 

Donnarieix  operates  as  follows :  The  mare  is  thrown  down 
near  the  stable  door,  the  thighs  propped  against  the  threshold, 
and  a  breeching  and  side  line,  fixed  to  the  wall  or  held  by 
assistants,  may  be  employed  to  keep  the  animal  in  position. 
Each  fore-limb  of  the  fcetus  is  corded  at  the  pasterns,  the 
cords  being  confided  to  assistants,  the  number  of  which  will 
vary  according  to  the  amount  of  resistance  ;  four  at  least  are 
necessary,  and  sometimes  six  or  eight.  On  the  word  being 
given,  these  men  pull  slowly,  steadily,  and  gradually,  without 
jerking,  and  equally  on  both  cords.  The  foal  enters  the  inlet, 
but  it  often  happens  that  at  a  given  moment  it  stops  there, 
owing  to  the  uterus  forming  a  double  fold  or  ring  at  this  part, 
and  opposing  progression.  Traction  must  then  cease,  but 
the  foetus  is  to  be  held  firmly  in  the  position  to  which  it  has 
advanced ;  the  hand  is  to  be  introduced  between  the  latter 
and  the  uterus — the  back  of  the  hand  to  the  foetus,  palm  to 
the  mucous  membrane— the  fold  sought  for,  and  dispersed  by 
raising  the  back  of  the  hand.  Then  the  tractions  are  to  be 
renewed,  and  in  the  course  of  fifteen,  ten,  or  even  fewer 
minutes  the  foal  is  extracted.  It  is  well  to  empty  the  rectum 
before  commencing  extraction.  With  this  method  there  is  a 
serious  danger  of  rupture  of  the  uterus  and  perinseum. 

Embryotomy  is  much  to  be  preferred  to  forced  extraction, 


DYSTOKIA    BEPENDING    ON    THE    ANTERIOR   PRESENTATION     301 

both  in  the  mare  and  cow.  It  should  be  resorted  to  as 
quickly  as  possible  when  the  foetus  is  dead,  or  the  head 
cannot  be  reached  and  adjustruent  is  impossible.  The  more 
advanced  limb — i.e.,  the  one  on  the  opposite  side  from  the  head 
— should  be  removed  subcutaneously  at  the  shoulder.  Some- 
times that  is  all  that  is  necessary  to  allow  the  head  to  be 
adjusted,  or,  at  any  rate,  to  permit  of  delivery.  With  the 
calf  both  limbs  have  usually  to  be  removed;  or  one  limb 
removed,  the  thorax  opened,  and  evisceration  carried  out. 
Frequently  then  the  head  and  neck  can  be  put  straight,  and 
in  any  case  the  foetus  may  be  removed  by  traction. 

In  the  dorso-pubic  or  dorso-ilial  positions,  the  deviations 
should  first  be  corrected  and  then  rotation  practised.  The 
other  indications  are  similar  to  those  noted  for  the  dorso- 
sacral  position. 

If  misdirection  of  one  or  both  fore-limbs  complicates  this 
condition,  then  the  limbs  must  first  be  adjusted  before  dealing 
with  the  head  and  neck.  The  feet  and  head  should  be  secured 
with,  ropes  as  early  as  possible. 

With  the  ewe  and  goat  this  deviation  must  be  remedied  by 
forced  extraction  with  the  short  blunt  hook  or  finger  hook, 
the  fore-limbs  of  the  foetus  being  manipulated  so  as  to  push 
away  the  unencumbered  shoulder  into  the  uterus,  and  bring 
forward  that  round  which  the  neck  bends.  A  small  hand 
may  be  inserted  to  correct  the  wrong  direction  of  the  neck. 

With  the  bitch  and  sow  these  deviations  are  extremely 
rare.  When  they  do  occur,  a  lubricant  should  be  injected,  the 
hind-limbs  raised,  and  the  foetus  pushed  back  with  the  tip  of 
the  fingers  into  the  uterus.  Sometimes  manipulation  of  the 
abdomen  by  the  hand  permits  of  correction  of  the  direction 
of  the  head,  and  causes  it  to  pass  into  the  pelvis,  where  it  is 
extracted  with  the  aid  of  blunt  hooks  and  forceps. 

Where  manipulation  does  not  cause  any  improvement, 
hysterectomy  or  the  more  risky  Caesarian  section  should  be 
resorted  to  before  the  foetus  undergoes  decomposition  or  the 
mother  becomes  exhausted. 
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Demotion  Upward  and  Backivard. 

The  deviation  of  the  head  more  or  less  upward  and  back- 
ward— the  inferior  borders  of  the  lower  jaw  being  vertical  or 
turned  towards  the  maternal  sacrum — is  an  extremely  rare 
condition,  and  is  chiefly  met  with  in  the  mare,  in  which  it 
has  led  to  rupture  of  the  uterus  and  rectum,  and  delivery  by 
the  latter. 

The  cause  is  probably  the  same  as  in  other  deviations  of 
the  region. 

On  exploration,  if  the  foetus  is  in  the  dorso-sacral  region, 


Fig.  100. — Anterior  Presentation,  Dorso-Sacral  Position:  Deviation 
OF  the  Head  Upwards  and  Backwards.     (Saint-Cyr.) 

the  fore-limbs  may  be  found  more  or  less  advanced  in  the 
vagina,  and  beyond  them,  at  the  inlet,  the  hand  meets  the 
sternum ;  while  above  it  is  the  front  part  of  the  neck,  with 
the  trachea  leading  upwards  to  the  head,  which  may  be  bent 
more  or  less  back  on  the  withers  or  loins,  or  inclined  to  one 
side  of  the  foetus,  the  lower  jaw  always  facing  the  lumbo- 
sacral region  of  the  mother,  or  twisted  slightly  round. 

Indications. — First  retropulsion  should  be  practised  on  the 
sternum  of  the  fcstus,  and  this  alone  will  often  bring  the  head 
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into  the  normal  position.  Should  the  head  not  drop  down  to 
the  pelvic  inlet,  then,  still  continuing  the  retropulslon,  the 
hand  may  be  introduced,  the  lower  jaw  seized  or  corded,  and 
brought  towards  the  os  by  a  slight  screwing  motion. 

Embryotomy  is  rarely  necessary,  but  if  adopted  is  carried 
out  as  for  lateral  deviation. 

In  the  bitch  delivery  has  been  effected  without  reduction  of 
the  deviation.  If  delivery  is  unsuccessful,  then  hysterectomy 
should  be  performed  as  early  as  possible. 

DYSTOKIA  IN  THE  POSTERIOR  PRESENTATION. 
A.  Natural  Posterior  Presentation. 

In  the  posterior  presentation  only  one  position  is  com- 
patible with  spontaneous  and  natural  delivery — the  lumbo- 
sacral ;  but  this  is  only  possible  when  the  hind-limbs  are 
extended  backwards,  and  are  the  first  to  enter  the  genital 
canal,  so  as  to  gradually  dilate  the  channel  for  the  passage  of 
the  voluminous  and  rounded  croup.  Birth  in  this  position, 
and  without  assistance,  is  more  frequent  in  the  bovine  than 
the  equine  species,  and  the  young  creature  is  nearly  always 
born  alive. 

SECTION  I.— DYSTOKIA  FEOM  ABNOEMAL  POSITIONS. 

Lumbo-Pubic  Position. 

In  this,  the  posterior  reversed  ppsition,  the  foetus  is  lying 
on  its  back,  its  croup  and  loins  towards  the  floor  of  the 
abdomen  or  pubis  of  the  mother,  with  its  feet  and  belly 
towards  the  sacrum. 

The  obstacle  to  birth  lies  chiefly  in  the  thighs  and  buttocks, 
which  have  some  difficulty  in  clearing  the  pubis,  while  the 
body  of  the  foetus  itself  forms  a  curve  reverse  to  that  of  the 
pelvis,  and  the  hind-feet  project  against  the  mother's  sacrum, 
and,  in  addition  to  increasing  the  resistance,  threaten  to 
lacerate  the  vagina,  and  even  rectum.  The  position  is  more 
commonly  met  with  in  the  mare  than  the  cow. 

Indications.— B,ota.tion  of  the  fcetus  should  be  practised  in 
this  position,  so  as  to  convert  it  into  a  lumbo-ihal  or  even  a 
lumbo-sacral  position.     This  is  especially  required  in  the  cow. 
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because  of  its  narrow  pelvis.  Some  authorities  recommend 
that  delivery  should  be  effected  without  rotation,  but  that  can 
take  place  only  when  the  pelvis  is  large.  In  this  case  the 
hind-feet  must  be  carefully  guided  through  the  genital  canal 
until  they  are  external  to  the  vulva,  so  as  to  avoid  laceration 
and  rupture  of  the  walls  of  the  vagina  and  rectum.  The 
pasterns  of  each  hind-limb  should  be  corded ;  then  the  hand 
must  be  passed  along  the  flexor  tendons  until  the  point  of  the 
hock  is  reached,  this  part  usually  jamming  against  the  brim 
of  the  pubis ;  this  hock  is  now  raised,  and  at  the  same  time 
the  corresponding  cord  is  pulled  gently  backwards  and  slightly 
downwards,  so  as  to  bring  the  calcis  into  the  vagina.  This 
operation  is  to  be  repeated  on  the  other  limb,  and  then  both 
feet  are  to  be  directed  by  the  hand  through  the  canal.  The 
cords  should  then  be  pulled  upwards,  so  as  to  raise  the  croup 
and  facilitate  its  entrance  into  the  inlet,  after  which  steady 
traction  may  be  employed  during  the  labour  pains  to  bring 
about  delivery. 

In  the  lumbo-supra-cotyloidean  and  lumbo-ilial  positions, 
which  are  uncommon,  dystokia  occasionally  occurs.  The  chief 
obstacle  is  the  jamming  of  one  haunch  against  the  brim  of 
the  pelvis. 

The  same  indications  apply  as  for  the  lumbo  -  pubic 
positions. 

SECTION  II.— DYSTOKIA  DUE  TO  THE  HEAD  OR 
FORE-LIMBS. 

Head  and  Contracted  Neck. 

The  head  is  bent  round  on  the  side,  and  becomes  fixed  in 
the  pelvic  inlet  or  retained  by  the  cervix  uteri,  when  this 
contracts  earlier  than  usual. 

This  cause  of  dystokia  is  very  rare.  It  is  occasionally  met 
with  in  the  mare. 

One  may  sometimes,  after  repelling  the  hind-quarters  from 
the  inlet,  find  the  head  at  the  side  of  the  foetus. 

The  fcfitus  frequently  dies  during  delivery. 

Indications. — When  the  neck  is  bent  or  contracted,  the 
limbs  should  be  corded,  placed  straight  in  the  genital  passage, 
and  traction  made  on  them  by  the  cords  and  hand.     If  there 
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is  difficulty  in  moving  the  foetus,  traction  should  be  made  on 
one  side,  then  on  the  other,  by  which  means  progress  will 
be  made,  and  delivery  ultimately  completed.  In  rare  cases 
embryotomy  must  be  performed.  The  fcetus  is  drawn  out 
as  far  as  possible,  and  divided  at  the  lumbar  region.  The 
remnant  is  repelled,  and  an  attempt  is  made  to  reach  the 
head  and  correct  its  position,  or  amputate  it  and  afterwards 
deliver  the  remaining  portion. 

Sometimes  the  head  itself  is  very  large,  especially  in  the 
bitch,  and  causes  some  difficulty.  Then  traction  will  remove 
it  from  the  canal,  after  injecting  a  lubricant,  the  body  of  the 
foetus  being  at  the  same  time  moved  from  side  to  side  and  up 
and  down,  so  as  to  engage  the  head  in  the  passage  by  all  its 
diameters. 

Fore-Limbs. 

It  is  probable  that  this  presentation  is  secondary  to  the 
sterno-abdominal. 

The  hind-legs  are  found  in  the  passage,  perhaps  projecting 
from  the  vulva,  one  or  both  of  the  fore  ones  being  in  the 
vagina,  and  probably  towards  the  maternal  sacrum.  Fre- 
quently the  body  of  the  foetus  is  oblique  to  that  of  the 
mother. 

Indications. — Eetropulsion  should  be  applied  to  the  fore- 
limbs  to  push  them  into  the  uterus,  while  the  hind  extremities, 
which  have  been  corded,  are  being  pulled  on  to  maintain  the 
foetus  in  position. 

If  that  fails,  as  it  sometimes  does  in  the  mare,  then  the 
fore-legs  should  be  drawn  as  near  the  vulva  as  possible,  and 
amputated  either  at  the  carpal  or  elbow  joints.  This  is  often 
very  difficult,  and  involves  laceration  of  the  genital  passage. 

B.  Abnormal  Posterior  Presentations. 

Hind-Limbs  incompletely  extended  in  the  Genital  Canal. 

This  presentation  is  somewhat  rare,  and  frequently  involves 
the  death  of  the  foal.  It  is  generally  due  to  the  prominent 
stifles  being  arrested  at  the  inlet  by  the  thin  margin  of  the 
pubis  in  the  mare,  or  the  inclined  plane  this  part  forms  in 
the  cow.  2^ 
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Wben  the  hind-limbs  become  fixed,  the  body  of  the  foetus 
continues  to  pass  outwards,  so  that  the  femurs  become  more 
vertical,  and  this  causes  the  croup  to  be  raised  against  the 
lumbar  region,  and  finally  to  be  jammed  there.  This  accident 
is  much  less  frequent  in  the  cow  than  the  mare,  probably 
because  of  the  sloping  border  of  the  pubis. 

Exploration  discovers  the  soles  of  the  hind-feet  uppermost, 
with  the  hock  flexed  and  the  stifles  pressing  against  the 
margin  of  the  pubis,  while  beyond  this  the  croup  is  jammed 
upon  the  sublumbar  arch. 

Indications. — Push  the  croup  forwards  in  the  uterus  during 
the  intervals  between  the  pains,  while  traction  is  made  on 
the  cords  which  have  been  attached  to  the  lower  portions  of 
the  hind-limbs.  If  the  hind-legs  chance  to  be  incompletely 
extended  in  the  lumbo-pubic  or  lumbo-ilial  regions,  particularly 
in  the  cow,  the  fcetus  should  be  pushed  forwards,  its  hind- 
legs  extended,  and  the  creature  placed  in  the  lumbo-sacral 
position,  when  delivery  can  be  completed. 

The  Two  Hind-Limbs  are  flexed  at  the  Hocks  {Hock 
Presentation). 

The  foetus  in  the  posterior  presentation,  lumbo-sacral 
position,  with  the  hind-limbs  not  quite  extended,  is  impelled 
by  the  uterine  contractions  towards  the  pelvic  inlet.  The 
legs  come  in  contact  with  the  pelvic  brim  below,  by  the 
posterior  surface  of  the  metatarsus,  while  the  croup  encounters 
the  sacro-vertebral  angle  above.  The  croup  and  points  of  the 
hocks  advance  to  the  os,  and  the  latter  joints  become  gradu- 
ally flexed,  until  at  last  the  cannon-bones  press  against  the 
thighs,  and  the  legs  and  croup,  jammed  in  the  inlet,  form  too 
large  a  mass  to  advance  farther.  In  addition,  the  phalanges 
of  the  hind-limbs,  owing  to  the  extreme  flexion  of  the  hocks, 
are  flexed  to  a  corresponding  degree,  and  so  form  two  hooks 
which  cling  to  the  edge  of  the  pubis.  Consequently,  birth  is 
impossible  without  extraneous  aid. 

Diagnosis. — On  exploration,  the  hocks  are  found  sometimes 
alone  in  the  pelvis,  sometimes  in  company  with  the  tail  and 
ischial  tuberosities. 

Indications. — In  the  sheep,  goat,  sow,  and  bitch,  the  fcetus 
is  often  extracted  in  this  malposition. 
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In  the  cow,  and  especially  in  the  mare,  forcible  extraction 
without  rectifying  the  deviation  is  attended  with  serious  risk 
of  laceration  or  rupture  of  the  genital  passage. 

The  method  of  adjusting  the  hind-Hmbs  is  as  follows  : 
1.  Push  the  foetus  as  far  as  possible  into  the  uterus.  This 
retropulsion  can  be  effected  with  difficulty,  in  the  mare  even 
at  the  commencement  of  parturition,  when  the  foetus  has  not 
yet  entered  the  pelvic  inlet,  or,  at  most,  the  points  of  the 
hocks  are  only  engaged.      But  when   the  croup   is   in  the 


Fig.  101. — Hock  Presentation:  Calf.     (Feanck.) 

passage,  the  difficulty  is  greatly  increased  in  the  cow,  and 
retropulsion  may  even  be  impossible  in  the  mare.  It  should 
always  be  attempted,  however,  and  in  the  cow  the  attempt 
will  generally  be  successful. 

The  hind-quarters  of  the  dam  must  be  raised  as  much  as 
possible,  and  the  hand  should  be  applied  against  the  buttock 
of  the  young  creature,  or  a  repeller  placed  across  the  thighs. 
The  retropulsion  should  be  made  by  steady  pushes  in  the 
interval  between  the  labour  pains ;  these  pushes  should  be 
directed  slightly  upwards,  so  as  to  raise  the  croup.  At  first 
the  resistance  seems  insurmountable,  but  gradually  the  foetus 
begins  to  move  forwards,  and  finally  is  propelled  to  a  sufficient 
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distance   in   front   of   the   pubis   to   allow  the   limbs   to   be 
extended  backwards. 

2.  Then  fasten  a  cord  on  each  pastern  (by  means  of  the 
porte-eord  if  necessary). 

3.  Flex  the  leg  on  the  thigh  as  much  as  possible,  raising 
the  point  of  the  hock  as  near  as  possible  to  the  buttock.  If 
the  labour  pains  push  the  foetus  too  near  the  pubis,  then  it 
must  be  thrust  forward  again  by  acting  chiefly  on  the  point 
of  the  hock.     When  sufficient  space  has  been  gained,  pass  the 


Fig.  102. — Hock  Pkesentation  :  Hock  corded.     (Saint-Cye.) 


hand  downwards  along  the  cannon-bone  and  grasp  the  front 
of  the  foot,  the  thumb  and  index-finger  meeting  round  the 
coronet,  so  that  the  toe  is  in  the  palm  of  the  hand.  By 
adopting  this  precaution,  danger  of  injury  to  the  uterus  or 
vagina  is  averted.  The  pastern  and  fetlock  are  forcibly 
flexed,  and  the  extremity  of  the  limbs  pulled  inwards,  in  the 
endeavour  to  throw  the  hock  outwards  and  prevent  it  entering 
the  pelvis  ;  then  by  a  vigorous  effort,  seconded  by  traction 
on  the  cord  applied  to  the  pastern,  the  foot  is  raised  above  the 
pelvic  brim,  brought  into  the  vagina,  and  the  leg  extended. 
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With  the  foal,  it  sometimes  happens  that,  owing  to  the  length 
of  the  limbs,  the  calcis  presses  against  the  sacrum  of  the 
mother,  while  the  foot  jams  on  the  pubis.  In  such  cases  the 
operator  may  allow  the  foot  to  pass  from  his  hand,  and  press 
the  point  of  the  hock  towards  the  uterus,  while  an  assistant 
pulls  at  the  pastern  cord  to  bring  the  foot  into  the  pelvis. 
The  other  limb  is  brought  back  in  the  same  way. 

Embryotomy  should  be  carried  out  when  the  fcetus  is  dead, 
and  is  so  firmly  fixed  in  the  pelvis  that  it  cannot  be  pushed 
into  the  uterus.  The  hind-limb  is  amputated  at  the  hock 
after  it  has  been  drawn  by  hand  or  cord  as  near  to  the  vulva 
as  possible.  The  separated  limb  is  withdrawn  from  the 
passage.  When  both  limbs  are  treated  in  the  same  way, 
delivery  can  be  completed  in  the  ordinary  manner. 

With  the  cow,  if  the  calf  is  alive  and  impacted  in  the 
passage,  and  the  latter  is  roomy,  forced,  extraction  may  be 
attempted,  particularly  when  only  one  limb  is  retained.  When 
only  one  limb  is  flexed,  the  leg  extended  in  the  vagina  should 
be  corded  at  the  pastern,  or  above  the  hock  if  this  can  be 
reached.  A  cord  is  then  to  be  passed  round  the  bent  hock  by 
means  of  the  porte-cord,  and  traction  exercised  during  the 
labour  pains.  If  necessary,  the  gastrocnemius  tendons  may 
be  severed,  to  permit  of  freer  flexion  of  the  joints.  When 
both  legs  are  flexed  at  the  hocks,  a  cord  must  be  passed  round 
each.  Should  forced  extraction  not  succeed,  the  limbs  may 
be  amputated  at  the  hock  as  with  the  mare. 

During  these  manipulations,  it  should  be  noted  that  the 
tail  is  in  the  correct  position,  directed  backwards.  If  the 
foetus  is  in  the  lumbo-ilial  position,  it  should  be  rotated  into 
the  lumbo-sacral  before  attempting  extraction. 

Hysterotomy  or  hysterectomy  may  be  required  in  the  smaller 
animals,  where  embryotomy  cannot  be  easily  carried  out. 

Thigh  and  Croup  Presentation  {Breech  Presentation). 

The  cause  of  this  malposition  is  the  same  as  that 
operating  in  hock  presentations.  The  deviation  is  not  at  all 
unusual  in  mares  or  cows  with  a  very  pendulous  abdomen. 
The  hind-legs  are  flexed  more  or  less  under  the  body. 

The  tail  and  buttocks  are  the  first  parts  that  the  hand 
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encounters  in  exploring  the  genital  canal,  then  the  croup  and 
haunches.  In  many  cases  the  limbs  are  directed  so  far 
forwards  that  the  hocks  are  beyond  reach. 

Though  the  croup  and  haunches  may  have  passed  into  the 
pelvic  inlet,  yet  nothing  of  the  fcBtus  is  discernible  externally, 
except  perhaps  the  tail,  no  matter  how  long  the  labour  may 
have  been  in  progress. 

This  is  one  of  the  most  difficult  mali^ositions  the  veterinary 
obstretrist  can  encounter.  Frequently  the  mother  perishes 
without  being  delivered. 


Fics.  103.  — Thigh  and  Croup  Pkesentation.     (Saint  Cyr.) 

Indications. — An  attempt  should  first  be  made  to  adjust  the 
direction  of  the  limbs.  The  animal  should  be  given  a  sedative, 
to^  prevent  straining,  and  the  hind  portions  of  the  body 
raised.  The  foetus  must  then  be  repelled,  by  hand  or  crutch, 
into  the  uterus  sufficiently  from  the  inlet  to  allow  the  lower 
part  of  the  limbs  to  be  seized  and  brought  into  the  vagina. 
One  of  the  limbs  is  seized  above  the  hock,  and  the  thigh  and 
leg  flexed  as  much  as  possible  by  lifting  that  joint  towards  the 
mother's  sacrum.  The  rest  of  the  procedure  in  bringing  the 
foot  into  the  passage  is  the  same  as  for  hock  presentation. 
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This  manipulation  is,  however,  rendered  more  difficult '  from 
the  fact  that  the  hocks  are  deeper  in  the  uterus,  and  jam 
against  the  brim  of  the  pelvis,  where  they  cannot  be  freed 
by  the  hand.  The  difficulty  is  surmounted  by  passing  a  blunt 
hook  round  them,  or  a  cord,  the  two  ends  of  this  outside  the 
vulva  being  twisted  and  drawn  upwards  and  outwards  by  an 
assistant ;  while  the  operator,  pushing  at  the  croup,  throws 
the  body  of  the  foetus  forwards,  and  thus  allows  the  point  of 
the  calcis  to  rise  above  the  pelvic  brim,  when  the  leg  can  be 
extended  backwards  as  in  hock  presentation. 

When  this  fails,  one  must  resort  to  forced  extraction  of  the 
foetus,  or  embryotomy. 


Fig.  104.— Thigh  and  Croup  Presentation 
(Saint-Cte.) 


Thigh  cokded. 


Forced  extraction  of  the  foetus  without  adjustment  is  a 
very  serious,  because  a  very  violent,  measure,  and  is  fre- 
quently fatal  to  the  mother  as  well  as  to  the  offspring.  ^  It  may 
be  tried  when  only  one  limb  is  in  the  abnormal  position.  In 
practising  forced  extraction,  a  cord  may  be  applied  round 
each  of  the  thighs,  or  round  the  abdomen  in  front  of  the 
thighs,  and  traction  applied  to  these  and  the  tail.  Some 
practitioners  use  sharp  hooks,  fixing  them  to  the  muscles  of 
the  croup,  towards  the  hip-joints;  but  their  use  is  aiways 
attended  with  risk.  Should  they  slip  during  traction,  or  not 
be  carefully  implanted  in  the  foetus,  they  may  do  great,  if  not 
fatal  injury  to  the  mother.  To  avoid  these  dangers,  the 
perineal  region  of  the  foetus  is  largely  incised,  and  the  hand, 
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armed  with  a  crotchet,  is  passed  into  the  pelvis  by  this  opening, 
the  crotchet  being  fixed  either  in  front  of  the  symphysis 
pubis,  on  one  of  the  branches  of  the  ilium,  or  in  one  of  the 
oval  foramina.  By  this  method  a  more  solid  hold  is  obtained, 
and  greater  force  can  be  easily  exerted.  As  a  rule  the 
success  of  forced  extraction  is  due  either  to  the  small  size  of 
the  foetus  or  a  large  and  well-formed  maternal  pelvis. 

In  embryotomy  the  hind-limbs  must  be  amputated  at  the 
hip-joint,  or  else  by  cutting  through  the  shaft  of  the  ilium 
and  the  ischio-pubic  symphysis  through  the  perinseum  of 
the  foetus.  Afterwards  it  may  be  necessary  to  eviscerate  the 
carcase  in  order  to  bring  about  its  complete  removal. 


Fig.  105. — Thigh  and  Croup  Presentation  :  Body  cokded. 
(Franok.) 

The  smaller  animals — bitch,  sow,  ewe — may  be  delivered 
by  the  forceps,  small  hook,  or  the  tube  noose  to  be  afterwards 
described. 

CcBsarian  section  or  hysterectomy  may  also,  in  extreme 
cases,  be  resorted  to  with  the  bitch  and  sow. 

DYSTOKIA  FROM  TRANSVERSE  PRESENTATIONS. 

In  the  transverse  presentations  the  foetus  has  its  greater 
axis  transverse,  or  more  or  less  perpendicular  to  the  antero- 
posterior diameter  of  the  pelvic  canal. 

These  presentations  are  much  less  common  than  the  longi- 
tudinal ones,  and  are  more  frequent  in  the  mare  than  the 
cow,  perhaps  because  of  the  more  energetic  contractions  of 
fhe  uterus  in  the  former  animal  not  allowing  natural  adjust- 
ment of  the  foetus,  should  the  latter  not  be  exactly  in  a 
favourable  position  when  labour  commences.  They  do  not 
appear  to  be  primary.     These  deviations  are  more  likely  to 
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occur  if  the  os  does  not  become  sufficiently  dilated.  They 
have  been  noted  in  torsion  of  the  uterus,  spasm  of  the  cervix, 
deviation  of  some  parts  of  the  foetus  (especially  of  the  head), 
hydrocephalus,  deformed  head,  etc. 

In  these  presentations  birth  cannot  take  place  without 
assistance  ;  version  must  be  practised  to  bring  one  of  the 
extremities  of  the  foetus  toward  the  inlet. 

The  transverse  presentations  are  of  two  kinds — the  dorso- 
lumbar  and  the  sterno-abdominal. 


SECTION  I.— DYSTOKIA  FBOM  THE  DOESO-LUMBAR 
PEESENTATION. 

This  presentation  is  somewhat  rare. 

In  cases  of  the  kind,  labour  has  been  going  on  for  some 
time,  the  "waters"  have  escaped,  and,  though  the  straining 
may  be  very  energetic,  even  violent,  yet  nothing  is  seen  of 
the  foetus. 

Diagnosis. — When  the  hand  is  introduced  into  the  genital 
canal,  it  encounters  at  first  a  more  or  less  rounded  surface, 
formed  by  the  back  of  the  foetus  curved  on  its  length.  One 
may  recognize  the  withers  by  the  prominences  formed  by  the 
spinous  processes,  and  by  its  thin,  wedge-shaped  outline,  by 
the  hair  of  the  mane  in  the  foal.  The  lumbar  region  may 
be  distinguished  by  the  large  and  almost  level  surface  it 
offers,  the  projecting  external  and  internal  angles  of  the  coxse 
in  its  vicinity.  The  dorsal  region  or  back  is  discovered  by 
the  arches  of  the  ribs  springing  from  each  side,  with  the  inter- 
costal spaces. 

The  head  and  limbs,  more  or  less  entangled  with  each 
other,  are  directed  forwards  and  difficult  to  reach. 

The  direction  of  the  long  axis  of  the  foetus  varies :  it  may 
be  nearly  horizontal,  and  head  directed  towards  the  right  or 
left  flank  (right  or  left  cephalo-ilial  position) ;  or  less  commonly 
the  foetus  is  vertical,  and  looks  as  if  seated  on  the  udder 
of  the  mother,  the  head  being  directed  forwards,  the  mane 
towards  the  sacro-lumbar  region  of  the  dam. 

When  such  cases  are  attended  to  early  enough,  the  mother 
may  be  saved,  and  frequently  the  offspring  of  the  cow  and 
goat.      The   favourable   issue   is   due   to   the   fact   that  the 
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presentation  does  not  admit  of  the  foetus  entering  the  pelvic 
inlet,  and  the  obstetrist,  though  he  may  have  to  contend  with 
the  paralyzing  and  fatiguing  uterine  contractions,  has  not  to 
overcome  the  wedging  of  the  foetus  in  the  pelvic  canal.  In 
the  mare,  because  of  the  energetic  uterine  contractions,  it  is 
often  difficult  to  change  the  position  of  the  young  animal. 


Fig.  106. — Transveese  Presentation  :  Risht  Cephalo-Ilial  Position- 
Upper  View.     (Fbanck.) 


Indication. — The  principal  indication  in  such  cases  is  to 
convert  the  dorsal  into  an  anterior  or  posterior  presentation; 
Pelvic  version  as  a  rule  is  the  most  advantageous,  because  the 
hind-limbs  only  require  to  be  dealt  with,  whereas  in  anterior 
version  there  is  the  head  in  addition  to  the  fore-limbs. 
Emollient  fluids  should  first  be  injected  into  the  uterus,  and 
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the  hind-quarters  of  the  mother  raised.  Eetropulsion  must 
then  be  practised.  The  tetus  must  be  pushed  by  hand  or 
repeller  forwards  into  the  uterus,  rather  obhquely,  and  in  a 
direction  the  opposite  to  that  of  the  part  we  wish  to  bring 
before  the  inlet. 

The  retropulsion  and  injection,  together  with  the  uterine 
contractions  and  the  efforts  of  the  foetus,  if  alive,  have 
frequently  the  effect  of  making  the  body  glide  around  the 
inner  surface  of  the  uterus,  until  a  convenient  part  presents. 
Then  the  fore-limbs  and  head,  or  the  hind-limbs,  according 
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Fig.  107. — Transverse  Presentation  :   Vertical  or  Cephalo-Saoral 
Position.     (Saint-Cyr.) 


to  the  parts  presented,  are  brought  into  the  genital  canal  by 
the  hand  or  by  cords.  If  occasion  demands  it,  rotation  may 
be  resorted  to,  in  order  to  convert  the  vertebro-ilial  position 
into  the  vertebro-sacral.  Delivery  is  completed  by  moderate 
traction.  The  cephalo-sacral  position  is  not  so  difficult  to 
deal  with  as  the  horizontal  lumbo-sacral,  as  it  approaches 
the  longitudinal  presentation. 

When  these  manoeuvres  fail,  embryotomy  must  be  practised. 
The  vertebrae  should  be  divided  at  the  presenting  part,  the 
lumbar  region  commonly,  and  the  entire  body  cut  through  at 
this  division  ;  then  evisceration  is  carried  out,  and  each  half 
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of  the  body  is  extracted  in  the  best  and  easiest  manner 
possible.  The  anterior  half  may  be  placed  in  the  anterior 
presentation  and  removed,  the  posterior  half  removed  by 
traction  with  cords  and  hooks  attached  to  the  loins  and  pelvis, 
or  by  changing  to  the  posterior  presentation. 

Cmsarian  section  may  be  employed  as  a  last  resort,  par- 
ticularly in  the  smaller  animals.  In  these,  version  is  often 
effected  by  means  of  forceps  and  external  abdominal  manip- 
ulation. 

SECTION  IL— DYSTOKIA  PEOM  THE  STEENO-ABDOMINAL 
PRESENTATION. 

The  sterno-abdominal  presentation  is  a  rather  common  one, 
particularly  in  the  mare.  The  fcBtus  has  the  sterno-abdominal 
region  and  crossed  limbs,  either  flexed  or  extended,  presenting 
at  the  inlet  or  engaged  in  the  passage,  while  the  dorsal 
region  is  towards  the  fundus  of  the  uterus.  Sometimes  the 
fcetus  is  horizontal  in  position,  lying  on  one  side,  and  the  head 
directed  towards  the  right  or  left  flank  (right  or  left  cephalo- 
ilial  position)  ;  sometimes  it  is  vertically  placed,  with  the 
head  directed  upwards  (cephalo-sacral  position).  The  left 
cephalo-ilial  position  is,  according  to  Saint-Cyr,  much  more 
frequent  than  the  right. 

The  cephalo-sacral  position  is  less  common  than  the  others. 
Usually  one  or  all  of  the  limbs  enter  the  genital  canal,  and 
even  protrude  from  the  vulva  ;  occasionally  they  are  doubled 
against  the  body,  and  remain  in  the  uterus.  The  head  is 
usually  retained  in  the  uterus,  and  is  either  turned  backwards 
or  placed  above  or  below  the  body ;  when  the  latter,  then  it 
is  either  deformed  or  the  neck  is  contracted  (wryneck), 
especially  in  the  mare.  If  the  limbs  project  equally,  then 
the  transverse  presentation  is  direct ;  but  if  unequally  pro- 
truded, the  fcetus  is  lying  obliquely.  No  progress  is  made 
with  parturition  in  spite  of  the  straining  of  the  mother. 

On  vaginal  examination,  the  limbs  may  be  distinguished, 
and  from  their  relationship  the  position  of  the  foetus  may  be 
made  out.  Sometimes  the  head  can  be  reached,  and  this 
gives  the  information  necessary  to  decide  what  kind  of  version 
is  most  likely  to  be  successful.     Care  must  be  taken  to  ascer- 
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tain  whether  the  limbs  presented  belong  to  one  or  more 
foetuses  or  to  a  monstrosity.  Sometimes  it  happens,  especially 
in  the  mare,  that  the  arm,  extended  into  the  uterus  as  far  as 
possible,  can  touch  only  the  belly  and  sternum  of  the  foetus, 
and  at  the  side  the  elbows  and  stifles,  because  of  the  curvature 
of  the  foetus  and  the  bending  of  the  limbs  and  neck  in 
different  directions. 


Fig    108.— Stekno-Abdomikal  Presentation,  Head  and  Feet  engaged  : 
Foal.     (Fkanck.) 


In  the  cow,  owing  to  the  wider  abdomen  and  shorter  foetus, 
this  difficulty  in  manipulation  does  not  usually  arise. 

Prognosis.— When  the  limbs  can  be  reached,  this  presenta- 
tion is  not  as  a  rule  so  troublesome  as  the  dorso-lumbar.  It 
is  at 'the  same  time  one  of  the  most  difficult  and  serious  the 
obstetrist  can  meet  with. 


318  A    TEXT-BOOK    OF    VETERINARY    OBSTETRICS 

Indications. — In  order  to  effect  delivery,  the  presentation 
must  be  modified,  and  it  is  often  most  convenient  to  resort  to 
posterior  version,  and  bring  the  hind-limbs  into  the  genital 
canal.  The  hind-limbs  must  be  secured  and  corded  at  the 
pasterns.  Should  the  head  or  fore-limbs  be  in  the  passage, 
they  must  be  pushed  back  into  the  uterus,  while  traction  is 
made  on  the  hind-limbs.  In  order  to  prevent  the  hind- 
quarters jamming  against  the  maternal  ilium  in  dealing  with 
the  cephalo-ilial  position,  the  traction  on  the  hind-limbs 
should  be  oblique.  Then  by  rotation  the  position  is  converted 
into  the  lumbo-sacral,  and  delivery  completed. 

Eetropulsion  is  comparatively  easy  when  there  is  plenty  of 
room  and  the  straining  is  not  very  severe ;  but  in  the  mare 
it  is  often  the  opposite,  and  it  is  very  dangerous  to  push  the 
fore-limbs  into  the  uterus.  In  that  case,  as  the  foal  almost 
constantly  dies,  embryotomy  should  be  resorted  to. 

The  anterior  limbs  must  be  amputated  at  the  knee,  elbow, 
or  shoulder,  according  to  the  farther  point  which  can  be  con- 
veniently reached.  Then  the  fore  part  of  the  foetus  is  thrust 
forward  into  the  uterus,  while  the  hind-limbs,  which  are 
corded,  are  drawn  towards  the  pelvic  inlet. 

In  those  not  infrequent  cases  in  which  the  foetus  has  its 
limbs  doubled  against  the  body,  and  can  only  be  touched  with 
the  tips  of  the  fingers,  the  hind-quarters  of  the  mother  should 
be  lowered  by  placing  her  on  a  sloping  floor,  or  on  the  back 
if  necessary.     This  allows  of  the  limbs  being  reached. 

A  lateral  or  costal  presentation  has  been  noticed  by  several 
writers.  In  this  the  foetus,  having  the  limbs  doubled  under 
the  body,  presents  at  the  inlet  by  one  of  its  sides,  as  it  lies 
horizontally  on  its  chest  and  abdomen.  The  limbs  are  more 
or  less  accessible  to  the  operator,  and  therefore  the  mode  of 
extraction  is  obvious  after  what  has  been  said  of  the  other 
transverse  presentations. 


CHAPTEE  VIII 

OBSTETRICAL  OPERATIONS 

In  the  various  malpresentations  and  malpositions,  as  well  as 
for  the  other  causes  of  dystokia  already  enumerated,  the 
indications  for  rectification  and  extraction  were  alluded  to 
and  described  at  sufficient  length,  and  the  means  to  be 
adopted  for  carrying  them  out  were  likewise  mentioned.  It 
was  shown  that,  in  many  cases,  it  is  sufficient  to  correct  the 
abnormal  presentation  or  position,  and  rectify  the  deviation 
of  limbs,  neck,  or  head,  to  effect  delivery  in  the  ordinary 
manner  by  means  of  the  hand  alone.  For,  as  has  well  been 
said,  the  practised  hand  is  the  best  and  most  perfect  of  all 
instruments,  and  it  can  effect  in  obstetrical  operations  what 
no  instrument  is  competent  to  achieve.  Therefore  it  is  that 
an  operator  with  a  long  and  powerful  arm,  and  a  small  hand 
with  strong  fingers,  possesses  many  advantages  as  an  obstetrist, 
and  is  in  a  better  position  to  afford  relief  than  one  with  a 
short  arm  and  large  hand — especially  in  the  correction  of 
those  deviations  which  are  so  frequent,  and  oftentimes  so 
baffling. 

Extraction  by  the  hand  alone  may  be  effected  in  many 
cases  of  difficult  parturition  when  these  rectifications  have 
been  made ;  though  even  then  it  is  essential  that  the  os  uteri 
be  fully  dilated,  the  vagina  and  vulva  dilatable,  and  sufficiently 
prepared  to  allow  the  young  creature  to  pass  through ;  it  is 
likewise  necessary  that  such  a  relationship  in  proportions 
should  exist  between  the  volume  of  the  foetus  and  the  capacity 
of  the  pelvis,  that  extraction  can  be  accomplished  without 
much  difficulty.  Finally,  it  is  particularly  desirable  that  the 
uterus  retain  its  contractile  power,  and  that  its  regular  con- 
tractions should  second  the  efforts  of  the  operator. 
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In  only  too  many  cases  of  dystokia,  however,  one  or  more 
of  these  conditions  are  absent,  and  the  unaided  hand — no 
matter  whether  it  be  ever  so  well  endowed  and  practised — 
fails  to  effect  delivery  ;  so  that,  in  order  to  overcome  the 
difficulties,  recourse  must  be  had  to  various  surgical  instru- 
ments and  appliances,  and  there  must  be  performed,  either 
on  the  mother  or  fuetus,  more  or  less  complicated  and  serious 
operations  which  demand  strength,  expertness,  and  an  accurate 
knowledge  of  anatomy  and  physiology,  and  even  of  mechanics, 
in  addition  to  a  thorough  acquaintance  with  surgical  pathology. 
Some  of  the  obstetrical  operations  have  been  alluded  to ;  but 
it  is  necessary  to  study  them  as  a  whole,  in  order  to  master 
their  special  features,  and  particularly  the  manner  in  which 
they  are  to  be  performed,  as  upon  the  exactness  of  our  know- 
ledge with  regard  to  them  will  generally  depend  their  success- 
ful results. 

These  operations  have  for  their  object  either  to  supplement 
the  forces  of  Nature,  which  are  insufficient  to  secure  the  birth 
of  the  young  creature ;  to  rectify  its  presentation  or  position  ; 
to  diminish  its  size  when  it  is  either  too  large,  too  deformed, 
or  too  deviated  or  distorted,  to  pass  through  the  maternal 
passages ;  to  enlarge  the  latter,  or  to  extract  the  foetus  by  an 
artificial  passage  when  these  last  do  not  admit  of  extraction. 
This  leads  to  a  consideration  of :  (1)  preliminary  precautions 
and  operations ;  (2)  rectification  of  presentations  and  positions 
of  the  foetus  ;  (3)  mechanical  means  for  the  extraction  of  the 
foetus  ;  (4)  embryotomy  ;  (5)  vaginal  hysterotomy ;  (6)  Ccesarian 
section ;  (7)  artificial  premature  birth ;  (8)  supplementary 
observations  regarding  mother  and  progeny.  In  several  of  these 
the  obstetrist  requires  the  aid  of  assistants,  who  only  too 
often  have  to  be  instructed  in  the  part  they  are  called  upon 
to  perform  at  the  very  moment  their  services  are  required. 

Not  only  this,  but  far  too  frequently  the  veterinary  surgeon 
is  not  called  in  sufficiently  early,  and  the  delay,  and  perchance 
the  maltreatment  to  which  the  parturient  animal  has  been 
subjected  by  unskilled  attendants,  has  resulted  in  most  serious 
complications,  which  the  most  competent  assistants  can  afford 
little  service  in  remedying. 
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PRELIMINARY  PRECAUTIONS  AND  OPERATIONS. 

A  few  observations  may  be  made  on  certain  precautions  and 
operations  which  have  to  be  attended  to  before  any  active 
measures  are  adopted  in  cases  of  dystokia.  And  first  as  to 
the  animal  which  is  to  be  handled. 

With  the  larger  creatures,  and  especially  the  mare,  the 
position  of  the  veterinary  surgeon  immediately  behind  the 
posterior  limbs  might  be  considered  perilous,  did  we  not 
know  that  the  most  irritable  and  vicious  animals  are  generally 
rendered  tractable  by  the  parturient  pains  ;  and  even  the  hand 
and  arm  introduced  into  the  vagina,  instead  of  provoking 
resentment,  appear  only  to  increase  the  expulsive  straining. 
But  it  is  sometimes  necessary  to  have  a  strong  assistant  to 
hold  up  a  fore-foot,  in  the  case  of  the  mare,  while  the  hand  is 
being  passed  into  the  genital  canal.  And  while  manipulation 
is  going  on  it  is  advisable  that  the  mare's  head  should  be 
held  by  a  person  the  animal  is  accustomed  to  ;  while  a  strong 
man  on  one  side  of  the  hind-quarters  steadies  this  part  with 
one  hand  and  holds  the  tail  aside  with  the  other,  and  another 
on  the  opposite  side  also  steadies  the  quarter  with  one  hand, 
and  the  other  hand  pinches  the  loins  when  the  mare  attempts 
to  strain  or  be  restless. 

But  it  sometimes  happens  that  a  twitch  has  to  be  applied 
to  the  nose,  or  side-lines  or  hopples  put  on  the  legs ;  for  the 
mare  is,  as  has  been  already  remarked,  very  often  a  most 
troublesome  and  dangerous  animal  to  deal  with,  and  unsteady 
in  the  extreme.  Not  so  the  cow,  which  rarely  requires  any 
more  constraint  than  a  person  holding  the  nose  and  horn ; 
though  it  is  advantageous  to  have  a  man  on  each  side  to  act 
in  the  same  manner  as  for  the  mare. 

Obstetrical  manipulations  are  usually  effected  while  the 
larger  animals  are  standing,  and  this  is  undoubtedly  the 
most  convenient  position.  But  it  not  infrequently  happens 
that  the  veterinary  surgeon  is  called  when  the  animal  has 
been  in  labour  for  many  hours,  and  perhaps  been  roughly 
handled  by  novices  ;  so  that,  being  exhausted,  it  has  assumed 
the  recumbent  position,  and  is  disinclined  to  get  up.  This  is 
more  especially  the   case  with  the  cow,  for  the   mare  can 
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generally  be  induced  to  arise  by  mild  persuasion ;  and  it  has 
been  found  that  the  sight  of  a  dog  will  cause  the  first-named 
animal  to  start  up  when  other  means  fail. 

But  it  may  be  that  the  creature  really  cannot  arise,  or  if  it 
gets  up  it  cannot  stand ;  then  the  operator  has  to  do  as  he 
best  can  while  it  is  recumbent,  and  must  kneel,  or  even 
assume  the  horizontal  position.  With  regard  to  the  animal 
itself,  the  lateral  and  ventral  positions  are  very  unfavourable, 
because  of  compression  of  the  abdomen,  which  greatly  hinders 
manipulation  and  interferes  with  delivery.  Occasionally  the 
animal  may  with  advantage  be  placed  on  its  back,  and  kept 
in  that  position  by  having  previously  had  the  feet  brought 
together  by  means  of  a  rope  or  hopples,  and  tying  another 
rope  to  these  by  which  assistants  can  steady  the  body ;  a  truss 
of  straw  placed  close  on  each  side  of  the  back  will  greatly  aid  in 
securing  this  position.  In  some  cases  it  is  most  advantageous 
to  have  the  front  part  of  the  body  raised  by  litter,  so  as  to 
bring  the  foetus  nearer  the  pelvic  cavity ;  in  other  cases  it 
may  be  equally  advantageous  to  have  the  hind-quarters  raised 
either  by  litter  or  by  suspension,  the  hind-feet  being  fastened 
together  by  a  rope,  the  end  of  which  is  passed  over  a  beam 
and  pulled  until  the  required  elevation  is  obtained.  This 
raising  of  the  hind-quarters  has  been  successfully  employed, 
in  reducing  torsion  of  the  uterus  ;  and  it  has  been  no  less 
useful  in  cases  of  dystokia  due  to  bending  back  of  the  head  or 
neck  of  the  foetus. 

Oases  are  met  with  now  and  again  in  which  it  is  desirable 
to  place  the  animal  in  the  recumbent  position,  and  then  the 
greatest  care  is  necessary  to  prevent  its  being  injured  in  laying 
it  down. 

The  cow  has  been  placed  on  its  side  by  passing  a  bed-sheet, 
folded  lengthways  two  or  three  times,  beneath  the  abdomen, 
in  front  of  the  udder,  two  men  holding  each  end  and  lifting 
up  as  if  to  carry  the  animal  off  its  feet ;  the  cow  imme- 
diately turns  on  its  side  and  the  hind-quarters  fall  softly  on 
the  litter,  but  the  sheet  must  be  kept  tense.  Another  plan  is 
almost  as  simple :  A  long  rope  is  provided,  with  a  noose  at 
one  end ;  this  is  passed  around  the  horns,  the  rope  is  carried 
along  the  ridge  of  the  neck,  and  a  turn  is  made  around  the 
shoulders,  another  behind  the  shoulders,  and  a  third  around 
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the  abdomen,  the  rope  being  then  brought  along  the  sacrum. 
A  slow  and  steadily  increasing  pull  is  made  upon  it,  and  the 
animal  soon  bends  the  fore-legs,  then  the  hind  ones,  and  lies 
down  in  the  most  gentle  manner. 

Sheep  and  pigs  are  generally  recumbent,  and  the  operator 
has  to  kneel ;  but  they  are  more  easily  handled  than  the  cow 
or  mare. 

Dogs  and  cats  are  also  readily  managed,  and  can  be  placed 
upon  a  bench  or  table,  and  moved  about  to  any  position 
required  without  restraint. 

When  about  to  deal  with  a  case  of  dystokia,  the  practitioner 
has,  of  course,  first  ascertained  its  history,  and  satisfied  him- 
self as  to  the  general  condition  of  the  animal  before  com- 
mencing his  exploration.  With  the  larger  animals  it  is 
necessary  that  he  divest  himself  of  some  of  his  upper  gar- 
ments— how  many  will  depend  upon  the  nature  of  the  case  ; 
it  may  suffice  to  remove  the  coat  and  vest,  and  roll  up  the 
shirt-sleeves,  or  it  may  demand  removal  of  everything  save 
under-vest  and  trousers ;  indeed,  for  such  cases  it  is  well  to 
be  provided  with  a  long  sleeveless  blouse,  fastened  round  the 
waist  by  means  of  a  band,  and  a  pair  of  waterproof  trousers. 

Before  introducing  the  hand  and  arm  into  the  genital  canal, 
they  should  be  covered  with  oil  or  an  antiseptic  lubricant,  e.g., 
a  solution  of  lysol,  in  order  not  only  to  facilitate  their  introduc- 
tion, but  to  protect  the  operator  against  septic  infection.  It  is 
very  fortunate  for  him  if  he  can  use  both  hands  alike,  as  the 
left  hand  is  sometimes  more  convenient  than  the  right,  and 
in  tedious  operations  the  one  relieves  the  other.  The  fingers 
are  brought  together  in  cone  shape,  and  pushed  into  the  vulva 
gently,  then  into  the  vagina,  with  a  slight  rotatory  motion, 
while  the  animal  is  not  straining ;  should  it  strain,  the  hand 
must  not  be  pushed  on,  but  wait  until  the  animal  is  again 
quiet.  In  this  way  the  vagina  is  explored,  and  if  necessary 
the  hand  is  carried  into  the  uterus,  should  there  be  no 
obstruction.  A  careful  exploration  makes  the  practitioner 
acquainted  with  the  state  of  affairs — the  condition  of  the 
Tenital  canal  and  the  presentation  and  position  of  the  foetus, 
if  the  membranes  are  ruptured,  as  they  nearly  always  are— 
and  allows  a  diagnosis  to  be  formed,  from  which  indications  > 
for  treatment  can  be  arrived  at. 
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It  should  not  be  necessary  to  add  that  all  this  procedure — 
much  of  which  has  also  to  be  observed  in  cases  of  maternal 
dystokia — ought  to  be  carried  out  carefully  and  methodically, 
and  without  undue  haste ;  and  to  accomplish  it  satisfactorily 
a  perfect  knowledge  of  the  obstetrical  anatomy  of  both  mother 
and  fcetus — familiar  to  the  hand  no  less  than  to  the  mind — 
is  of  the  greatest  value. 

Mention  has  already  been  made  of  the  necessity  for  employ- 
ing some  bland ,  emollient  fluid  with  which  to  lubricate  the 
genital  canal  when  this  has  become  dry,  as,  owing  to  the 
"  waters "  having  escaped  for  some  time,  the  uterus  is 
applied  close  to  the  foetus,  which  may  have  made  some 
progress  towards  expulsion,  and  much  manipulation  may 
have  already  taken  place  before  the  arrival  of  the  practitioner. 
Any  oily  or  mucilaginous  fluid  will  answer  the  purpose,  but 
perhaps  the  best  of  all  is  what  is  known  as  "  linseed  tea  "  or 
"linseed  jelly."  When  there  is  not  time  to  prepare  this,  it  has 
been  found  very  serviceable  to  inject  first  a  few  ounces  of  oil, 
then  tepid  water,  and,  finally,  another  quantity  of  oil.  The 
chief  thing  to  be  observed  is  to  inject  a  sufficiency — say  two  or 
three  gallons  for  the  larger  females,  and  from  a  few  ounces  to 
a  pint  for  the  smaller. 

If  the  manipulations  are  long  continued,  it  may  be  necessary 
to  repeat  the  injection,  and  for  the  cow  or  mare  it  is  most 
advantageous  to  introduce  a  long  piece  of  india-rubber  tubing 
well  into  the  uterus,  and  inject  the  fluid  through  this  by 
putting  the  nozzle  of  the  syringe  into  the  outer  end.  When 
neither  syringe  nor  tubing  is  available,  a  bottle  may  be  used, 
and  in  this  case  raising  the  hind-quarters  of  the  animal  will 
facilitate  the  introduction  of  the  lubricant.  Lard  may  also  be 
employed  for  the  same  purpose.  It  has  the  advantage  of 
being  solid  and  hence  more  easily  applied  to  parts  which  may 
most  require  lubrication. 

With  the  smaller  animals  much  benefit  is  often  derived 
from  immersing  the  hind-quarters,  or  even  the  whole  of  the 
body,  in  warm  water  for  some  time,  as  this  tends  to  relax  the 
parts. 

The  expulsive  efforts  of  parturient  animals,  and  especially 
the  mare,  when  violent,  are  generally  a  great  hindrance  to 
the  operator  in  cases  of  dystokia,  and  sometimes  prevent  him 
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from  attaining  success  in  delivery.  To  modify,  or  partially 
or  completely  suspend  them  for  even  a  short  period,  may  be 
of  the  greatest  service ;  so  that  various  measures  have  been 
resorted  to  in  these  cases — such  as,  for  the  mare,  a  twitch  on 
the  nose,  and  for  the  cow,  pinching  the  nasal  septum,  pressing 
on  the  loins,  or  raising  the  hind-quarters.  Causing  the  mare 
to  walk  on  soft  sloping  ground  or  in  a  straw-yard,  and  not 
allowing  it  to  stop,  has  been  found  to  allay  the  pains  for  a 
sufficiently  long  period  to  allow  what  was  required  to  be  done. 

The  administration  of  narcotics,  such  as  chloral  hydrate,  is 
also  frequently  adopted  with  this  object,  and  anassthesia  by 
chloroform  has  been  found  of  great  service  with  the  mare. 
Partial  unconsciousness  will  allay  the  excitement  and  abnormal 
straining,  but  will  not  suspend  the  uterine  contractions.  The 
chloroform  may  be  inhaled  from  a  piece  of  sponge  or  lint 
placed  in  a  basin  or  similar  vessel  and  held  under  the  animal's 
nostrils,  a  blanket  being  thrown  over  the  head  to  keep  in  the 
vapour ;  or  the  sponge  may  be  laid  at  the  bottom  of  a  nose- 
bag put  on  the  head.  The  anaesthetic  should  be  inhaled  until 
the  introduction  of  the  hand  into  the  vagina  or  uterus  no 
longer  excites  the  severe  straining.  Partial  narcosis  might 
also  be  tried  in  some  difficult  cases  of  parturition  in  the  cow, 
but  then  it  must  be  remembered  that  in  the  event  of  slaughter 
the  flesh  will  have  the  odour  of  the  drug.  With  the  smaller 
animals  the  production  of  this  condition  is  often  beneficial. 
A  small  dose  of  morphia  may  be  used  for  this  purpose  in  the 
bitch. 

We  will  now  consider  the  principal  mutation  movements 
required  to  effect  a  change  in  the  position  of  the  foetus. 


RECTIFICATION  OF  PRESENTATIONS  AND  POSITIONS 
OF  THE  F(ETUS. 

We  have  seen  how  numerous  and  varied  are  the  presenta- 
tions and  positions  of  the  fcetus,  and  how,  in  order  to  effect 
delivery,  some  of  these  must  be  changed  or  modified  ;  this 
can  only  be  done  by  moving  the  fcetus  itself,  and  so  altering 
its  relations  to  the  adjacent  parts  of  the  mother.  These 
movements  are  sometimes  designated  mutations  by  obstetrists, 
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and  the  procedure  necessary  to  effect  them  varies  with 
circumstances. 

The  principal  of  these  mutation  movements  are  four  in 
number  :  Eetropulsion,  Rotation,  Version,  and  Extension  and 
Flexion. 

In  order,  however,  that  these  movements  may  be  effected, 
certain  conditions  are  necessary.  In  the  first  place,  it  is 
essential  that  the  os  uteri  be  sufficiently  dilated,  or  relaxed 
and  extensible,  so  that  the  hand  may  reach  the  interior  of 
the  uterus ;  next,  the  body  of  the  foetus  must  be  movable  in 
the  uterus — a  circumstance  not  always  noted,  as  the  organ  is 
often  contracted  closely  on  the  foetus  when  the  liquor  amnii 
has  escaped,  or  the  foetus  itself  may  be  fixed  in  the  genital 
canal.  And,  finally,  the  foetal  envelopes  must  be  ruptured, 
as  it  is  impossible  to  manipulate  the  young  creature  effectively 
while  it  is  entirely  invested  by  them.  It  is  essential  also  that 
the  uterus  and  genital  passage  should  be  well  lubricated  before 
attempting  these  manipulations. 

Eetropulsion. 

When  the  foetus,  in  a  vicious  position,  has  entered  the 
pelvic  cavity  and  become  fixed  there,  or  even  when  in  the 
uterus  and  approaching  the  inlet,  before  the  position  can  be 
corrected  it  is  nearly  always  necessary  to  push  the  creature 
forward  again  into  the  uterus,  as  there  only,  from  the  greater 
space  this  organ  affords  and  the  elasticity  of  its  walls,  can 
the  impediment  be  overcome  and  adjustment  effected. 

"  Eetropulsion  "  is  often  necessary  during  protracted  labour, 
even  when  the  foetus  is  in  a  good  position,  to  enable  the 
obstetrist  to  attach  cords  to  the  limbs  or  some  part  of  the 
bead  or  body. 

In  the  anterior  presentation,  for  instance,  the  fore-limbs 
have  often  to  be  pushed  forward  from  the  pelvic  cavity,  in 
order  that  the  operator's  arm  may  find  room  to  search  for 
and  seize  the  head;  or  the  latter  has  to  be  pushed  into  the 
uterus  to  allow  the  limbs  to  be  felt  for ;  and  even  in  this 
presentation  retropulsion  of  the  hind-limbs  may  be  necessary. 
This  procedure  may  also  have  to  be  adopted  in  the  posterior 
presentation  when  these  limbs  are  flexed  in  the  uterus,  and 
the  body  has  to  be  pressed  forward  as  far  as  possible,  so  that 
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they  may  be  extended  and  brought  into  the  pelvic  inlet; 
while  it  is  also  advantageous  in  transverse  presentations  when 
version  has  to  be  attempted. 

This  retropulsion  is  sometimes  easy,  at  other  times  it  is 
most  difficult  and  laborious,  and  in  certain  eases  it  may  even 
be  altogether  impossible. 

The  most  favourable  attitude  for  performing  this  operation, 
in  the  larger  animals  at  least,  is  undoubtedly  the  standing 
one ;  but  the  body  of  the  animal  should  not  be  perfectly 
horizontal,  for  a  great  advantage  will  be  derived  by  raising 
the  hind-quarters  to  a  considerable  degree,  as  we  thereby 
throw  the  uterus  and  its  contents  forward,  and  away  from 
the  pelvic  inlet.  This  elevation  may  be  effected  by  straw  or 
litter  placed  under  the  animal's  hind-feet. 

"When  the  animal  is  recumbent  and  cannot  be  induced  to 
rise,  there  is  little,  if  anything,  to  be  gained  by  raising  and 
supporting  it  by  means  of  slings  or  other  appliances,  as  the 
pressure  which  these  produce  on  the  abdomen  opposes  the 
manoeuvres  we  have  mentioned.  Not  infrequently  the  sight 
of  a  strange  dog,  as  has  been  mentioned,  will  cause  the  animal 
to  get  up. 

When,  however,  the  mare  or  cow  is  exhausted,  and  it  would 
be  injudicious  or  impossible  to  make  it  stand,  then  manipula- 
tion must  be  attempted  in  the  recumbent  posture.  When 
this  is  decided  upon,  in  many  cases  it  will  be  found  that  a 
considerable  advantage  will  be  obtained  by  placing  the  animal 
on  its  back,  propping  it  up  in  this  position  with  trusses  of 
straw  placed  on  each  side,  and  raising  the  croup  by  introducing 
another  truss  beneath  the  hind-quarters. 

With  regard  to  the  smaller  animals,  such  as  the  bitch,  they 
can  be  placed  on  their  back  on  a  table,  and  an  assistant  will 
raise  the  pelvis  as  high  as  may  be  deemed  necessary.  Eetro- 
pulsion  of  the  foetus  may  be  effected  with  the  hand  in  the 
large  animals,  the  operator  supporting  himself  firmlyon  his 
legs ;  but  the  arm  must  be  strong,  and  very  often  it  has  to  be 
engaged  in  the  genital  canal  as  high  as  the  shoulder. 

Seeing  the  difficulties  attending  this  operation,  and  finding 
that  the  hand  and  arm  are  not  always  sufficient,  veterinarians 
resort  to  a  "crutch"  or  "repeller"  (French,  repoussoir ; 
German,  Geburtskrilcke),  in  conjunction  with  the  hand. 
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This  instrument  is  of  iron  or  steel,  and  is  about  three  feet  in 
length ;  it  has  a  handle  at  one  end,  and  a  concave  transverse 
piece,  like  the  head  of  a  crutch,  at  the  other.  This  piece 
should  be  only  about  three  or  four  inches  long  and  may  be 
either  solid  or  jointed.    Provided  the  latter  is  sufficiently  strong 


Fig.  109. — Eepelleks. 
a,  Gtmther's  repeller  ;    h,  Binz's  repeller  ;    c,  Eeindl's  repeller  (two  and  three 

pronged). 

at  the  joints,  it  possesses  advantages  over  the  solid  instrument, 
the  principal  of  which  is  its  easier  introduction  into  the  vagina 
and  uterus.  The  crutch  end,  being  carefully  carried  by  one 
hand  through  the  genital  canal,  towards  the  foetus,  is  applied 
to  the  most  convenient  part  of  the  latter ;  while  the  handle 
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is  seized  in  the  other  hand,  and  propulsion  effected  either  by 
this  hand,  the  breast  of  the  operator,  or  by  an  assistant. 

This  instrument  is  of  very  great  service  from  the  fact  that 
it  permits  the  displacement  of  the  foetus  much  farther  forward 
than  the  hand  alone  can  effect,  and  thus  allows  a  wider  space 
between  the  pelvic  inlet  and  the  body  of  the  young  creature  ; 
consequently,  adjustment  of  the  latter  is  more  easily  and 
promptly  accomplished. 

An  assistant  can  maintain  the  body  of  the  fcetus  some 
distance  from  the  pelvis  by  this  instrument,  while  the  hand 
of  the  operator  •  is  making  the  necessary  rectifications  ;  the 
latter  is  therefore  much  relieved,  and  to  some  extent  he  is 
also  exempted  from  the  difficulty  and  fatigue  caused  by  the 
uterine  contractions. 

The  ordinary  repeller  has  some  disadvantages,  the  greatest 
of  which,  perhaps,  is  its  being  inapplicable  to  certain  regions 
of  the  fcetus  which  may  chance  to  be  in  an  oblique  line  to  its 
direction — such  as  the  head,  limbs,  etc.  To  remedy  this 
defect,  a  short,  pointed  spike  may  be  screwed  into  the  middle 
of  the  crutch,  opposite  the  handle,  when  necessary,  and  this 
effectually  prevents  its  slipping ;  the  part  in  contact  with  the 
foetus,  when  provided  with  this  tooth  or  spike,  resembles  a 
trident.  While  the  instrument  is  being  employed — all  pro- 
pulsion should  only  be  made  during  the  intervals  between  the 
pains — one  hand  of  the  operator  must  guide  and  maintain  it 
against  the  fcetus,  to  prevent  injury  to  the  maternal  organs. 

In  order  to  propel  the  head,  Binz  invented  an  instrument 
like  a  goblet,  furnished  with  a  long  handle  ;  the  hollow 
portion  fitted  on  the  muzzle  of  the  foetus,  and  the  head  could 
then  be  pushed  forward.  Solid  rods  to  be  fixed  to  the  limbs 
of  the  foetus,  in  order  to  push  them  out  of  the  way,  have  been 
proposed,  but  their  utility  is  questionable. 

It  must  not  be  forgotten  that,  after  all,  the  hand  is  the 
safest  and  most  perfect  of  instruments,  and  should  always  be 
preferred — at  least  at  first — to  such  appliances  as  we  have 
described.  For  it  feels  the  parts  on  which  it  is  placed;  it 
adapts  itself  more  exactly  to  the  surfaces  with  which  it  comes 
in  contact ;  it  perceives  the  resistance  they  offer,  and  warns 
the  operator  as  to  the  amount  of  force  necessary  to  effect  a 
certain   object  ;   whereas   the  presence  of  a  hard  and  rigid 
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instrument  increases  the  uterine  contractions,  and,  however 
well  adapted  it  may  be,  it  may  suddenly  glide  off  rounded 
and  slippery  surfaces,  and  cause  serious  injury. 

Nevertheless  there  often  are  occasions  when  the  hand 
cannot  accomplish  what  is  necessary  in  the  way  of  retropul- 
sion,  and  it  is  then  that  the  repeller  may  be  most  useful ; 
it  will  generally  be  found  quite  safe  when  employed  by  a 
careful  and  experienced  operator. 

The  spasmodic  contraction  of  the  uterus,  especially  during 
the  labour  pains,  is  a  great  obstacle  to  every  kind  of  manipula- 
tion in  the  interior  of  the  organ ;  the  way  to  subdue  them  has 
been  referred  to. 

Eetropulsion,  as  we  have  said,  should  only  be  effected  in 
the  intervals  between  the  "pains  ";  though  during  these  the 
expulsive  efforts  should  be  resisted,  so  that  what  has  been 
accomplished  may  not  be  lost.  The  propulsion  should  be 
done  hy  jerks,  which  are  far  more  effective  than  a  continuous 
push,  and  they  are  not  productive  of  any  inconvenience. 

It  is  nearly  always  necessary  to  secure  some  part  of  the 
foetus  which  is  to  be  repelled  (bead  or  limbs)  by  cords,  so  that 
it  may  be  readily  seized  again  and  brought  into  the  pelvic 
cavity.     This  will  be  alluded  to  presently. 

Eotation. 

"Eotation  "  of  the  fcetus  consists  in  turning  it  more  or  less 
round  its  longitudinal  axis,  with  the  view  of  changing  the 
relation  between  the  presenting  parts  and  the  maternal  pelvis, 
or  modifying  the  position  without  interfering  with  the 
presentation.  It  is  required  occasionally  in  all  the  domestic 
female  animals,  and  most  frequently  in  the  cow,  when  the 
greatest  diameter  of  the  foetus  is  presented  to  the  smaller 
diameter  of  the  pelvic  cavity,  as  in  the  majority  of  the  lateral 
positions. 

After  pushing  away  the  body  of  the  foetus — but  not  its 
limbs,  if  they  are  well  placed — from  the  pelvic  inlet,  the  hand 
and  forearm  are  introduced  in  supination  and  well  forward 
between  the  body  of  the  young  creature  and  the  floor  of  the 
uterus ;  then  the  arm,  resting  on  the  pubis,  is  employed  as 
a  lever  in  raising  and  turning  the  part  of  the  foetus  in  hand 
to  the  right  or  left,  as  may  be.     If  the  young  creature  is  alive. 


EECTIFIOATION    OF    PEESENTATIONS    AND    POSITIONS    OF    FCETUS    331 

this  manceuvre  is  much  more  easily  executed  than  when  it  is 
dead,  as  it  seconds  the  effort.  Boutrolle  advises  that  the 
abdomen  of  the  mother  be  raised  by  means  of  a  girth  or 
folded  blanket,  while  rotation  is  being  effected.  Eainard 
recommends,  when  the  limbs  are  in  the  pelvis,  to  tie 
them  together,  draw  them  beyond  the  vulva,  put  a  piece  of 
stick  or  any  other  convenient  article  between  them,  and  to 
use  this  as  a  kind  of  lever  to  turn  the  body  of  the  foetus  round 
to  the  necessary  extent ;  or,  which  is  preferable — as  in  the 
latter  operation  the  limbs  of  the  young  animal  may  be 
seriously  injured — to  give  the  limbs  to  an  assistant,  who, 
acting  under  instructions  from  the  operator,  turns  them  one 
over  the  other  in  a  kind  of  twisting  and  swinging  manner, 
in  the  direction  indicated  by  the  operator,  whose  efforts  are  in 
this  way  greatly  assisted. 

The  operation  of  rotation  is  completed  when  the  greatest 
diameter  of  the  foetus  is  coincident  with  the  sacro-pubic 
diameter  of  the  pelvic  inlet — a  right  or  left  vertebro-ilial 
position,  for  example,  being  transformed  into  a  vertebro-sacral 
position. 

This  modification  need  not  always  be  so  complete,  and  it 
frequently  suffices  to  convert  a  lateral  position  into  an  oblique 
one,  by  making  the  dorso-sternal  diameter  of  the  foetus 
correspond  to  the  oblique  diameter  of  the  inlet,  measuring 
this  from  the  supracotyloid  crest  of  one  side  to  the  sacro-iliac 
articulation  of  the  other.  The  same  observation  is  applicable 
to  posterior  presentations. 

Version. 

"Version,"  or  "turning,"  in  veterinary  obstetrics  signifies 
effecting  a  change  of  •presentation,  or,  in  other  words,  bring- 
ing towards  the  inlet  a  part  of  the  foetus  other  than  that 
which  presented  spontaneously,  and  thus  correcting  a  faulty 
presentation. 

A  longitudinal  presentation  is  that  in  which  spontaneous 
birth  can  be  alone  effected ;  transverse  presentations  render 
birth  impossible,  and  these,  consequently,  give  rise  to  dystokia. 
Version  is  therefore  indicated  in  all  transverse  presentations, 
no  matter  what  region  of  the  body  may  first  offer  at  the  pelvic 
inlet ;  it  may  even  be  required  in  certain  forms  of  anterior  or 


332  A    TEXT-BOOK    OP   TBTBRINAEY    OBSTETRICS 

posterior  presentation  ;  and  in  all  cases  it  is  necessary  to 
repel  the  presenting  part,  so  as  to  bring  one  or  other  of  the 
ends  of  the  oval  mass  formed  by  the  body  of  the  fcetus  to  the 
pelvic  inlet. 

Hence  we  have  two  kinds  of  version  :  one  which  has  for  its 
object  the  movement  of  the  head  of  the  foetus  towards  the 
pelvic  inlet — anterior  or  cephalic  version;  and  the  other  the 
posterior  part  of  the  body  to  the  same  opening — posterior  or 
pelvic  version,  corresponding  to  the  podalic  version  in  human 
obstetrics.  Each  of  these  versions  has  its  advantages  and 
disadvantages,  according  to  circumstances  ;  though  the 
majority  of  authorities  prefer  pelvic  version,  for  the  simple 
reason  that  with  this  there  are  two  mere  appendages  to  care 
for — the  hind-limbs,  to  which  it  is  comparatively  easy  to  give 
a  good  direction  ;  while  in  cephalic  version  there  are  not  only 
the  fore-limbs  to  attend  to,  but  also  the  head  and  neck,  the 
unfavourable  direction  of  which  may  give  rise  to  much  trouble 
in  delivery. 

Version  can  only  be  effected  in  the  uterine  cavity,  and  when 
the  uterus  is  entirely  in  the  abdomen ;  so  if  any  portion  of 
the  fcetus  has  entered  the  inlet,  retropulsion  must  be  resorted 
to.  Then  the  operation  can  be  commenced.  It  is  divided 
into  two  principal  movements  :  Repulsion  and  Evolution. 

Repulsion. — The  hand — usually  the  right — being  introduced 
into  the  uterus,  reaches  the  presenting  part  of  the  foetus,  and 
by  a  succession  of  forcible  pushes  moves  it  away  from  the 
inlet — in  fact  propels  it ;  though  this  retropulsion  should  not 
be  made  directly  forward,  but  obliquely,  so  as  to  press  the 
region  we  desire  to  get  rid  of  upward,  downward,  or  to  either 
side,  according  to  circumstances.  In  this  way,  the  opposite 
parts  glide  over  the  uterine  walls,  previously  lubricated  ;  they 
move  round  towards  the  hand,  and  are  more  easily  reached. 

Evolution. — When  the  parts  which  are  sought  for  reach  the 
hand,  they  are  firmly  seized  by  the  operator  and  drawn 
towards  him.  The  uterine  contractions  assist  in  this  opera- 
tion, the  version  movement  is  continued,  the  foetus  becomes 
lengthened,  as  it  were,  and  unfolded,  and  when  its  larger 
diameter  is  brought  into  the  axis  of  the  pelvis  the  manoeuvre 
is  completed. 

Version  is   not   always   successful  when   first   attempted ; 
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indeed,  it  has  often  to  be  relinquished  and  again  tried,  until 
successful,  notwithstanding  the  fatigue  and  demands  on 
patience  these  repeated  efforts  entail. 

Complete  version  is  required  in  the  transverse  position  of 
the  fcetus,  and  is  generally  difficult ;  it,  and  indeed  all  degrees 
of  turning,  and  all  vicious  positions  of  the  foetus,  demands 
that  the  first  thing  to  be  done  is  to  secure  the  most  useful 
parts  which  present— as  the  limbs  or  head— by  cords  or  other 
appliances,  so  as  to  be  able  to  find  and  utilize  them  again  if 
cu-cumstances  require  that  they  should  be  used  to  assist  in 
delivery.  Very  frequently  traction  on  one  or  more  of  these 
cords,  and  the  manipulations  of  a  hand  in  the  uterus,  will 
greatly  facilitate  turning. 

As  in  so  many  other  obstetrical  operations,  undue  haste 
and  violence  are  to  be  guarded  against  in  these  mutations,  and 
gentleness,  patience,  and  perseverance,  should  be  observed. 
We  not  infrequently  find  that,  when  the  presentation  is 
anterior  or  posterior,  and  the  limbs  are  in  a  favourable  direc- 
tion, though  the  body  of  the  foetus  may  be  somewhat  inclined 
to  the  right  or  left,  the  uterine  contractions  are  sufficient  to 
effect  adjustment,  gradual  and  well-directed  traction  being 
alone  required  from  the  operator. 

Extension  and  Flexion. 

Independently  of  the  general  mutations  which  have  for  their 
object  the  movement  of  the  whole  mass  of  the  foetus  in  the 
uterus,  it  is  sometimes  only  required  to  resort  to  partial 
mutations,  as  in  the  adjustment  of  one  or  more  of  the  limbs, 
head,  neck,  etc.,  these  consisting  of  extension — as  when  the 
arm  is  extended  on  the  shoulder,  the  forearm  on  the  arm,  the 
head  on  the  neck,  the  latter  on  the  trunk,  etc.,  anA  flexion,  in 
bending  the  various  articulations — as  those  of  the  limbs,  in 
order  to  place  them  or  the  body  in  a  better  direction;  and 
rotation.  In  all  t|iese  manoeuvres  a  rudimentary  knowledge 
of  mechanics  will  be  of  great  advantage,  and  especially  that 
pertaining  to  levers,  which  is  particularly  applicable  to 
manipulations  of  the  limbs  that  so  frequently  prove  of  the 
greatest  service  in  obstetrical  operations. 

It  only  too  often  happens  that  the  arm  of  the  obstetrist  is 
found  to  be  sadly  too  short  in  version  and  other  manoeuvres. 
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and  these  are  consequently  rendered  more  difficult  of  accom- 
plishment.   With  regard  to  this,  the'  obstetrist  should  always 
employ  the  arm  corresponding  to  the  side  of  the  foetus  on  which 
the  limb,  the  part  sought  for  or  to  be  manipulated,  is  situated. 
For  instance,  if  the  fcetus  is  in  the  anterior  presentation  and^ 
dorso-sacral  position,  with  the  head  bent  round  towards  the  left 
flank,  or  the  left  fore-limb  (right  hind-limb  in  a  posterior  presen- 
tation) doubled  under  the  body,  he  will  use  his  right  arm ;  but 
the  left  will  be  employed  in  the  opposite  conditions.    By  doing 
so,  the  operator  gains  in  length  of  arm,  particularly  towards  the 
shoulder,  and  can  consequently  reach  deeper  into  the  uterus. 
Flexion  and  extension  of   a   limb  are  often  made  simul- 
taneously, and  it  sometimes  happens  that,  in  extending  such 
a  part  as  the  head  to  straighten  it,  it  effects  its  own  rotation. 
Extension  alone  serves  to  bring  the  limbs  from  under  the 
chest  or  abdomen ;  flexion  is  rarely  resorted  to,  and  chiefly 
when  it  is  desired  to  return  an  extended  limb  again  into  the 
uterus.     In  these  operations  on  the  limbs,  when  the  weight 
of  the  fcetus  is  an  obstacle,  the  body  of  the  creature  is  inclined 
to  the  side  opposite  to  that  of  the  limb  to  be  manipulated ; 
thus,  if  the  right  limb  is  flexed  under  the  body,  and  we  desire 
to  extend  it,  the  fcetus  is  inclined  from  right  to  left,  so  that, 
the  right  side  being  raised,  the  limb  can  be  taken  from  under 
it.     The  body  is  turned  in  the  way  indicated  for  rotation. 

We  have  casually  alluded  to  the  attitude  of  the  larger 
animals  during  version,  retropulsion,  and  rotation,  and 
pointed  out  the  advantage  to  be  derived  from  elevating  the 
hind-quarters,  by  placing  litter  under  the  hind-feet.  And  we 
have  also  remarked  that  it  is  not  always  possible  to  obtain  the 
desired  attitude,  but  that  these  manoeuvres  must  sometimes 
be  performed  when  the  animal  is  recumbent.  It  may  even 
happen  that  it  will  be  advantageous  to  place  the  animal  in  a 
recumbent  position.  Leconte  strongly  recommends  laying  it 
on  its  sternum,  and  flexing  the  fore  and  hind  limbs  under 
the  body,  as  in  this  attitude  the  uterine  cavity  can  be  more 
easily  explored,  and  the  necessary  alterations  made  in  the 
position  of  the  foetus,  the  operator  lying  extended  behind  the 
animal.  Some  obstetrists  place  the  animal  on  the  right  or 
left  side,  the  operator  lying  on  either  of  his  sides,  according 
to  the  arm  he  intends  to  use. 
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Throwing  down  an  animal  for  this  purpose  is  always,  how- 
ever, to  be  avoided  if  possible ;  and  if  it  is  already  down,  it 
should  either  be  placed  on  its  sternum  or  compelled  to  get  up. 
When  the  uterus  is  lying  very  I0W5  in  the  abdomen,  should 
the  latter  be  extremely  pendulous,  or  when  the  foetus— as  in 
the  cow— is  fixed  beneath  the  brim  of  the  pelvis,  it  may  be 
found  very  advantageous  to  place  the  parturient  creature  on 
its  back. 

As  for  the  operator,  he  must  conform  his  attitude  to  that 
of  his  patient.  We  have  already  written  on  this  point  when 
treating  of  parturition,  and  we  have  nothing  to  add.  If  the 
animal  is  standing  and  the  hind-quarters  are  raised,  and 
particularly  if  the  obstetrist  is  not  tall,  and  more  especially 
if  the  patient  is  a  mare,  the  plan  adopted  with  much  success 
by  Dickens  may  be  followed.  This  consists  in  placing  the 
animal,  if  the  case  is  likely  to  be  protracted,  under  an  open 
shed,  tying  the  head  to  the  manger  or  rack,  and  supporting 
the  body  by  two  sacks  passed  under  the  belly  and  attached  to 
ropes  which  pass  over  a  beam  above.  A  partition  on  the 
right  side,  to  prevent  swerving,  is  preferred,  the  assistant 
being  placed  on  the  left  side.  Immediately  behind  the  animal 
is  put  a  strong  four-legged  wooden  cow-crib,  which  serves 
many  purposes.  Firstly,  it  prevents  the  mare  backing ; 
secondly,  the  operator  standing  in  it^  is  perfectly  safe  from 
injury  during  his  manipulations,  while|it  gives  him  a  great 
advantage  in  the  elevation  it  affords,  especially  with  tall 
animals  ;  thirdly,  it  forms  a  convenient  stage  whereon  to 
place  cords,  instruments,  medicinal  agents,  etc. 

We  will  briefly  notice  some  of  the  occasions  when  these 
movements  have  to  be  effected,  though  reference  may  have 
been  made  to  one  or  two  of  them  already. 

Extension  or  Straightening  of  the  Head  and  Neck. — This  is 
resorted  to  when  these  are  not  in  a  proper  direction,  and  the 
fcetus  must  always  be  pushed  into  the  abdomen  in  order  to 
carry  out  the  operation. 

The  head  may  be  flexed  at  the  occiput,  so  that  the  chin  is 
applied  to  the  lower  border  of  the  neck,  and  if  it  has  not 
entered  the  pelvis  and  can  be  moved  somewhat,  extension  is 
easily  effected  by  passing  the  hand|into|the  cavity,  insinuating 
it  between  the  pubis  and  the  forehead  of  the  foetus  until  the 
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nose  is  in  the  hollow  palm,  with  the  fingers  if  possible  under 
the  chin,  or  the  thumb  in  the  mouth  and  the  fingers  in  the 
intermaxillary  space  ;  then  it  is  lifted  sideways  above  the 
margin  of  the  pubis,  when  it  can  be  brought  straight  into  the 
genital  canal  by  gentle  traction. 

When  the  neck  has  entered  the  pelvic  inlet,  then  it  is 
imperative  that  it  be  pushed  into  the  abdominal  cavity ; 
before  this  is  attempted,  however,  cords  should  be  passed 
round  the  fore-feet  (though  these  are  not  to  be  pulled  at  first), 
and  another  around  the  neck  of  the  lower  jaw  or  the  under- 
part  of  the  head ;  this  cord  the  operator  holds  in  one  hand  or 
gives  to  an  assistant,  while  he  presses  the  neck  forwards  and 
to  one  side,  raising  the  nose  by  means  of  the  cord  and  hand 
when  there  is  sufficient  room. 

An  exaggerated  and  more  difficult  form  of  this  condition  is 
the  head  and  neck  flexed  beneath  the  chest,  but  it  can  be  remedied 
if  the  labour  has  not  been  protracted.  The  lower  jaw  should 
first  be  corded,  the  cord  being  pulled  by  an  assistant  while 
the  operator  pushes  the  body  back  until  the  head  is  somewhat 
relieved,  when  the  propulsion  ceases,  and  the  hand  seizes  the 
lower  part  of  the  head  and  raises  it  and  the  forehead ;  and  so, 
pushing  away  the  body  and  guiding  the  head  alternately,  the 
latter  is  brought  into  the  canal.  When,  however,  the  prac- 
titioner is  not  called  in — which  is  usually  the  case — until  after 
the  waters  have  escaped  some  time,  attempts  have  been  made 
at  delivery  by  amateurs,  the  genital  passage  is  dry,  and  the 
uterus  is  applied  close  on  the  foetus,  then  adjustment  of  the 
head  and  neck  is  a  serious  afi'air,  as  the  prolonged  straining 
and  pulling  have  put  the  head  farther  beyond  reach — pushed 
even  beneath  its  abdomen  ;  so  that  the  tips  of  the  fingers  can 
scarcely  touch  the  nose,  much  less  grasp  it,  while  the  contrac- 
tions of  the  uterus,  closely  enveloping  the  foetus,  paralyze  the 
arm,  which  has  to  be  bent  downwards  in  search  of  the  head. 
In  such  a  case  retropulsion  is  futile,  and  the  first  thing  to  be 
done  is  to  inject  a  large  quantity  of  strained  linseed- jelly,  or 
some  other  mucilaginous  fluid,  into  the  uterine  cavity,  to 
compensate  for  the  absence  of  the  waters — unless  it  be  decided 
to  place  the  animal  on  its  back,  which  is  decidedly  advantageous 
in  this  embarrassing  case,  when  the  injection  should  not  be 
administered   until   the   animal   is  cast.      Having  had    the 
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passage  well  lubricated  and  the  uterus  separated  from  the 
foetus,  this  may  now  have  the  fore-legs  secured  by  cords,  and 
the  front  part  of  the  body  pushed  forwards,  downwards,  or 
sideways,  so  as  to  reach  the  head,  which  may  be  seized  by 
the  ears,  orbits,  or  lips,  until  the  neck  of  the  lower  jaw  can 
be  grasped  and  corded,  when,  with  steady  manipulation  and 
traction,  the  head  and  neck  can  be  adjusted.  Pulling  at  the 
limbs,  then  ;pushing  the  body  forwards,  so  as  to  effect  dis- 
placement of  some  kind,  will  often  assist  the  operator  when 
the  head  is  beyond  his  hand.  Such  cases  in  the  mare  are 
nearly  always  impossible  to  rectify,  and  even  in  the  cow  they 
are  most  formidable,  and  not  always  satisfactory  in  their 
termination. 

When  the  head  is  bent  upwards  and  backwards  (the  opposite 
condition  to  the  last),  somewhat  similar  measures  must  be 
adopted.  The  fore-limbs  should  be  corded,  as  well  as  the 
neck  of  the  lower  jaw  if  it  can  be  reached.  Then  the  body  is 
to  be  pushed  away  from  the  brim  of  the  pelvis,  employing 
mucilaginous  injections,  if  necessary,  before  attempting  this, 
and  by  means  of  the  hand  in  the  uterus  and  alternate  traction 
on  the  head-cord  and  retropulsion  the  foetus  can  generally  be 
got  into  a  proper  position  for  delivery. 

A  somewhat  frequent  misdirection  is  the  head  bent  round  to 
one  side,  extending  to  the  shoulder,  or  even  as  far  as  the  chest 
or  flank.  When  only  slightly  inclined  to  one  side,  reposition 
is  easily  effected  by  seizing  the  lower  part  of  the  head,  raising 
it  upwards  and  bringing  it  round  to  the  genital  canal.  It 
must  not  be  forgotten  that  the  hand  employed  to  bring  the 
head  round  must  correspond  to  the  side  on  which  it  lies  ;  for 
instance,  if  the  head  is  bent  to  the  right,  then  the  left  hand 
must  be  used  to  manipulate  with. 

When  the  head  is  even  as  far  back  as  the  elbow,  it  may 
often  be  brought  straight  by  first  cording  the  fore-limbs,  then 
reaching  the  neck  of  the  lower  jaw  over  the  shoulder,  and 
cording  that  also ;  retropulsion  and  manipulation,  with  traction 
in  the  intervals  of  the  straining,  will  effect  the  rest.  The  case 
is  very  different,  however,  when  the  head  is  carried  as  far 
back  as  the  flank  or  hind-quarter,  and  especially  if  the  uterus 
is  contracted  on  the  foetus,  and  the  interior  is  dry  and  adhesive. 
In  the  mare  this  is  always  a  most  formidable  affair  to  deal 
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with.  Here  the  mucilaginous  and  emollient  injections  are 
indispensable,  and  should  be  at  once  resorted  to.  Then  the 
fore-limbs  must  be  corded,  and  pushed  into  the  uterus  if  they 
are  in  the  way  (using  a  porte-cord  if  necessary),  the  hand 
passed  along  the  convexity  of  the  neck,  and  between  it  and 
the  uterine  wall,  until  the  lower  jaw  is  seized  and  corded. 
Pressure  is  now  made  on  the  breast  of  the  foetus,  so  as  to 
push  it  away  from  the  pelvic  brim  and  towards  the  side  of  the 
uterus  opposite  to  that  on  which  the  head  lies,  so  as  to  bring 
this  nearer  to  the  inlet.  Then  the  hand  turns  the  lower  jaw 
upwards  by  placing  the  fingers  in  the  submaxillary  space, 
and  pulling  the  head  round  by  means  of  the  cord,  the  hand 
in  the  uterus  keeping  the  body  away  from  the  pelvis  and  to 
the  opposite  side,  as  well  as  protecting  the  uterus  from  injury 
by  the  incisors.  If  there  is  a  tendency  to  twisting  of  the 
neck,  this  must  be  overcome  by  manipulation  of  the  head, 
which  must  be  brought  gradually  and  carefully  round. 

But  it  only  too  frequently  happens  that  the  hand  cannot 
reach  the  head,  or  can  only  touch  the  ear-tips,  and  then  the 
difficulty  is  very  great — it  may  even  be  insurmountable. 
Various  plans  have  been  tried,  such  as  exciting  the  foetus  to 
move  if  it  be  alive ;  raising  the  abdomen  of  the  mother, 
elevating  the  front  part  of  the  body  or  placing  her  in  the 
dorsal  position  ;  or  implanting  hooks  in  the  foetal  orbits. 
But  there  is  no  certa,inty  in  any  or  all  of  these  methods,  and 
the  only  one  which  has  hitherto  been  most  successfully 
employed  is  that  introduced  by  Delafoy.  Having  satisfied 
himself  as  to  the  state  of  affairs,  he  passed  the  end  of  a 
strong  rope,  about  12  feet  long,  with  a  knot  at  the  end 
to  prevent  it  slipping  from  his  hand,  between  the  neck 
and  chest  of  the  foetus ;  this  end  he  passed  downwards, 
seized  it  at  the  lower  side  of  the  neck,  and  brought  it 
out  of  the  vaginal  canal,  so  that  the  middle  of  the  cord  was 
inside  the  bend  in  the  neck.  Again  introducing  his  hand 
into  the  uterus,  he  pushed  the  loop  of  cord  by  the  tips  of 
his  fingers  as  near  to  the  head  as  possible,  when  he  directed 
an  assistant  who  held  the  two  ends  to  twist  them  round  and 
round  each  other,  until  the  cord  was  quite  tight  around  the 
part  on  which  it  was  placed ;  at  the  same  time  his  hand 
prevented  any  of  the  placenta  or  cotyledons  from  getting  into 
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the  twists.  This  having  been  accomplished,  the  hand  was 
placed  on  the  breast  or  one  of  the  shoulders  of  the  fcstus,  and 
while  he  pushed  it  towards  the  fundus  of  the  uterus  the 
assistant  exercised  steady  traction  on  the  cord.  In  this  way, 
by  good  management,  the  head  was  brought  towards  the 
cervix  uteri,  where  it  was  immediately  accessible,  and  could 
be  placed  in  its  normal  position.  A  small  weight  of  any  kind 
attached  to  the  end  of  the  cord,  instead  of  the  knot,  would 
carry  it  more  readily  between  the  neck  and  shoulder  or  chest, 
and  the  porte-cord  might  also  be  used  to  pass  the  cord  if  the 
hand  could  not  be  extended  sufficiently  far. 

Extension  of  the  Limbs. — The  limbs  are  not  infrequently  a 
cause  of  difficulty  in  parturition,  and  have  to  be  adjusted 
before  delivery  can  be  effected.  The  difficulty  is  usually  due 
to  their  being  flexed  at  the  knees  or  hocks,  or  completely 
retained  in  the  uterus. 

With  regard  to  the  fore-limbs,  their  adjustment  is  more 
difficult  in  the  mare  than  the  cow,  in  consequence  of  the 
different  segments  of  the  leg  being  longer. 

When  flexed  at  the  knees,  if  they  have  entered  the  genital 
canal  or  are  at  the  entrance  to  the  pelvic  inlet,  they  must  be 
pushed  forward  into  the  uterus  before  they  can  be  extended, 
and  it  may  be  advantageous  to  cord  the  lower  jaw  or  head 
previous  to  this  being  attempted.  Then  the  forearm  is 
brought  into  a  horizontal  position,  if  it  was  not  so  before,  the 
shank  is  seized  and  smartly  extended  on  it,  its  lower  end 
being  adducted  and  the  knee  directed  upwards  and  outwards, 
so  that  the  pastern  is  opposite  the  inlet;  the  hand  is  now 
passed  to  the  fetlock  and  hoof,  which  is  held  in  the  palm,  the 
pastern- joints  are  well  flexed,  the  lower  part  of  the  limb  is 
pulled  into  the  genital  canal,  and  the  whole  extended  there. 
With  the  calf,  flexion  of  the  phalanges  is  not  so  necessary,  as 
they  are  shorter  than  those  of  the  foal,  and  they  may  be 
immediately  extended  ;  but  the  hoofs  should  be  covered  by  the 
hand  to  prevent  laceration  of  the  genital  mucous  membrane. 

The  other  limb  is  adjusted  in  the  same  way,  if  it  be  at 
fault,  and  the  head  is  then  brought  into  the  inlet  by  means  of 
the  cord  and  the  guidance  of  the  hand. 

Should  retropulsion  be  rendered  very  difficult  because  of 
the  condition  of  the  uterus,  injection  of  mucilaginous  fluid 
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must  be  given,  the  limbs  corded  at  the  pasterns  or  shanks, 
and  an  assistant  pull  on  these  cords  while  the  operator  raises 
the  knees  upwards  and  outwards,  at  the  same  time  pushing 
them  forwards ;  this  manipulation  is  alternated  with  attempts 
to  bring  the  phalanges  into  the  inlet  by  the  hand,  and 
straightening  them  there,  at  the  same  time  guarding  the 
maternal  mucous  membrane  from  damage  by  the  hoofs. 

When  the  fore-limbs  are  completely  retained,  the  head  or 
lower  jaw  is  first  corded,  then  steadily  pushed  forward  towards 
the  fundus  of  the  uterus ;  if  the  forearm  can  be  grasped,  it  is 
flexed,  so  as  to  bring  the  knee  upwards,  and — provided  par- 
turition has  not  long  commenced — the  lower  part  of  the  limb 
can  be  extended  in  the  canal.  But  if  the  forearm  cannot  be 
firmly  seized,  so  as  to  alter  its  direction,  a  cord  must  be 
passed  between  the  leg  and  the  body — as  with  the  head 
doubled  back  on  the  side — the  two  ends  being  twisted  outside 
and  held  by  an  assistant,  while  the  loop  around  the  forearm 
is  brought  as  near  to  the  knee  as  possible  by  the  hand.  Then 
the  upper  part  of  the  leg  and  the  body  are  pushed  forward  by 
pressure  on  the  point  of  the  shoulder,  while  the  assistant 
pulls  steadily  on  the  cord  until  the  knee  is  in  the  pelvic 
cavity,  when  the  limb  is  extended  in  the  manner  just  described. 

With  regard  to  the  hind-limbs,  the  same  remark  applies  as 
to  the  greater  difficulty  in  adjusting  them  in  the  foal  than  the 
calf,  in  consequence  of  their  greater  length ;  and  as  they  are 
proportionately  longer  than  the  fore-limbs,  while  the  move- 
ments of  the  principal  joints  are  so  interdependent  that  one 
cannot  be  bent  without  influencing  the  others,  their  rectifica- 
tion is  much  more  troublesome  and  laborious. 

When  the  hocks  present  in  a  flexed  state  in  the  mare,  it  is 
generally  considered  hopeless  to  attempt  extension,  especially 
as  the  foetus  is  nearly  always  dead ;  therefore  it  is  advisable, 
in  order  to  spare  the  mare  pain  and  exhaustion,  to  divide  the 
gastrocnemii  tendons,  and  so  straighten  the  limbs. 

With  the  cow  the  case  is  not  so  serious,  and  the  calf  may 
be  delivered  alive.  Eetropulsion  of  the  hind-quarters  and 
hocks  is  absolutely  necessary;  this  can  be  effected  by  per- 
sistent effort  and  the  exercise  of  patience,  the  pushing  forward 
being  done  by  jerks  in  the  intervals  of  straining,  until  the 
foetus  has  been  removed  some  distance  from  the  brim  of  the 
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pelvis.  Eaising  the  hind-quarters  of  the  cow  is  very  service- 
able in  this  measure.  Then  the  tibia  is  placed  in  a  horizontal 
direction,  the  pastern  or  shank  is  corded,  as  with  the  fore- 
limb,  and  the  hock  being  kept  as  far  away  as  possible  from 
the  inlet,  and  towards  the  maternal  flank,  the  lower  part  of 
the  leg  is  carried  backwards  by  cord  and  hand  until  it  is  in 
the  canal.  In  doing  this  the  operator  uses  the  point  of  the 
calcis  to  push  the  hock,  the  body  of  the  fcetus  being  kept 
obliquely,  and  care  being  taken  that  the  points  of  the  hocks 
do  not  damage  the  uterus,  by  covering  them  with  the  palm  of 
the  hand — a  procedure  which  must  also  be  adopted  with  the 
hoofs. 

When  the  hind-limbs  are  retained  in  the  maternal  abdominal 
cavity  of  the  mare,  the  case  is  quite  as  serious  as  when  the 
hocks  present ;  but  in  the  cow  it  is  not  so  formidable,  and  a 
similar  procedure  must  be  adopted  as  in  the  hock  presentation. 
The  body  of  the  foetus  is  propelled  forward  as  far  as  possible, 
and  the  tibia  is  flexed  on  the  femur,  so  as  to  bring  the  hocks 
up  towards  the  inlet ;  this  is  not  very  dif&cult  if  the  foetus  can 
be  readily  moved,  for  the  hand  can  be  then  passed  to  the 
stifle  and  the  limb  drawn  towards  the  pelvic  cavity,  when, 
seizing  the  tibia,  this  is  flexed  on  the  thigh.  A  cord  may  be 
passed  round  the  thigh  and  brought  down  to  the  hock,  or  as 
near  it  as  possible,  in  particularly  difficult  cases  ;  and  in 
propelling  the  buttocks  into  the  uterine  cavity  the  assistant 
steadily  pulls  the  cord,  the  hand  of  the  operator  not  only 
pushing,  but  also  guiding  the  direction  of  the  lower  part  of 
the  limb  and  preventing  injury  to  the  uterus,  until  the  hock 
has  reached  the  inlet,  when  the  leg  should  be  extended  in 
the  manner  before  described.  In  this  difficult  and  fatiguing 
operation,  a  repeller  used  by  a  second  assistant  will  be  found 
most  valuable. 

MECHANICAL  MEANS  FOR  THE  EXTRACTION  OF  THE 

FCETUS. 

Mechanical  means  for  the  extraction  of  the  foetus  are 
required  when  the  expulsive  efforts  of  the  parent,  and  perhaps 
the  hand  of  the  obstetrist,  are  insufficient  to  produce  delivery. 
These  means  are  employed  to  effect  change  in  the  position  of 
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the  foetus,  er  to  apply  force  sufficient  to  overcome  the  resist- 
ance offered  by  the  obstacle  to  birth  ;  they  comprise  a  number 
of  articles,  the  chief  of  which  are  cords  and  bands,  halters, 
crotchets  or  hooks,  and  forceps  of  various  kinds.  The  uses  and 
advantages  of  these  we  will  now  notice.  But  before  doing  this, 
we  must  again  point  out  the  great  advantage,  should  the 
"waters"  have  escaped,  and  the  genital  canal  and  interior 
of  the  uterus  be  dry  and  tenacious,  of  moistening  these  parts 
well  before  resorting  to  mechanical  operations. 

Cords  and  Bands. 

Cords  and  bands  are,  of  all  mechanical  means,  the  most 
useful  in  veterinary  obstetricy  in  the  large  animals.  They 
have  the  additional  advantage  that  they  are  readily  procurable, 
are  cheap,  very  portable,  and  can  be  employed  where  and 
when  other  means  are  inapplicable.  Owing  to  their  pliability, 
they  can  be  pulled  in  any  direction  desirable,  without  much 
danger  of  injury  to  the  maternal  organs.  In  all  cases  of 
difficult  parturition,  it  is  an  axiom  with  the  experienced 
veterinary  obstetrist  that  the  first  thing  to  be  done  is  to  cord 
the  presenting  limbs ;  or  if  they  do  not  present,  to  seek  for 
and  cord  them  as  soon  as  possible.  When  this  is  done,  then 
they  may  be  returned  to  the  uterus,  or  put  out  of  the  way,  as 
the  cords  will  always  bring  them  to  hand  again  when  required. 
While  they  are  admirably  adapted  for  exercising  traction  upon 
the  foetus,  they  may  also  in  certain  cases  be  of  great  utility  in 
changing  a  malposition. 

They  are  used  with  the  view  of  applying  traction  to  the  . 
foetus,  and  they  can  be  attached  to  the  head,  body,  limbs,  or 
tail,  according  to  circumstances.  The  limbs  are  more  particu- 
larly the  parts  upon  which  they  can  he  most  usefully  employed, 
because  of  the  length  and  solidity  of  these,  the  facility  with 
which  they  can  be  seized,  and  the  prominences  of  the  joints 
and  hoofs,  which  prevent  the  cords  from  slipping.  For  the 
foal,  they  are  most  advantageously  fastened  around  the 
pastern,  but  with  the  calf  above  the  fetlock- joint  is  better. 
The  head  cannot  be  so  advantageously  "  corded,"  though  it 
is  a  most  important  region  of  the  body  to  secure  in  certain 
cases ;  the  neck  of  the  lower  jaw  affords  a  fairly  good  hold, 
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and  if  the  fcBtus  is  alive  the  cord,  made  into  a  halter,  can  be 
put  over  the  head.  For  the  jaw  the  cord  should  be  rather 
thin  and  soft,  but  strong.  The  neck  can  be  corded,  as  can 
also  the  loins  and  croup,  as  already  shown.  In  embryotomy 
cords  are  also  of  great  service,  as  they  can  be  fixed  to  parts  of 
the  body,  and  even  to  shreds  of  skin,  to  aid  in  removal. 

The  cords  vary  in  thickness  and  length ;  they  are  usually 
about  five  or  six  feet  long,  and,  if  spun  rope,  from  a  quarter 
to  half  an  inch  or  more  thick.  At  one  end  may  be  a  small 
loop  or  iron  ring,  by  which  to  form  a  running  noose. 

Manilla  hemp,  and  web  or  leather  bands  are  resorted 
to  in  order  to  prevent  damage  to  the  foetus  during  traction — 
the  cords,  from  their  hardness,  thinness,  and  strands,  being 
liable  to  cut.  But  this  accident  need  not  be  much  feared,  and 
the  durability,  convenience,  and  other  advantages  possessed 
by  the  cords,  are  greatly  in  their  favour.  They  retain  their 
hold  better  than  anything  else,  and  particularly  if  they  have 
only  a  simple  loop  at  the  end,  instead  of  an  iron  ring. 

If  it  is  desired  to  render  a  hard  cord  softer,  it  may  be 
partially  untwisted  at  the  part  intended  to  go  round  the 
tissues  of  the  foetus. 

Some  practitioners  have  cords  ready  prepared,  which  they 
use  for  a  long  time ;  but  unless  precautions  are  adopted  they 
may  become  a  source  of  danger,  as  they  readily  absorb  septic 
matter.  They  should  therefore  be  thoroughly  cleansed  after 
each  operation,  and  disinfected  or  boiled :  or,  best  of  all,  new 
cords  used  on  each  occasion. 

When  running  knots  or  loops  are  made,  these  should  be  so 
tied  that  there  is  no  chance  of  their  becoming  untied  through 
slipping,  when  they  come  in  contact  with  lubricating  fluids 
and  are  strained. 

Whatever  is  used  for  this  purpose  should  be  very  pliable, 
and  yet  sufficiently  strong  to  withstand  energetic  pulling.  ^  A 
very  good  pattern  consists  merely  of  a  cord  with  a  running 
noose  at  one  end,  and  a  small  piece  of  round  wood  at  the 
other,  to  give  the  assistant  a  better  hold  and  enable  him  to 
use  more  force  (Fig.  111). 

When  cords  are  employed  on  the  limbs,  they  are  generally 
applied  to  the  pasterns  of  the  foal,  as  these  parts  are  most 
accessible  and  afford  the  most  secure  hold.     They  can  also  be 
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applied  above  the  knees  and  hocks,  when  it  is  necessary  to 
amputate  the  limbs  at  these  joints.  The  head  may  be  secured 
around  the  lower  jaw,  but  it  is  sometimes  better  to  pass  the 
noose  into  the  mouth  and  around  the  top  of  the  head,  like  a 
gag-rope. 

When  the  cords  are  to  be  applied  to  the  limbs,  either  of  two 
modes  can  be  resorted  to  with  this  object.  If  the  limb  is  bent, 
it  must  be  extended  and  brought  opposite  the  inlet,  or  into 
the  genital  canal,  as  the  case  may  be.  Then  the  fingers  are 
gathered  together  and  slightly  bent,  so  as  to  form  a  kind 


Fig.     110.  —  Tkaotion    Cokd    and 
Band,    and    the    Manner    of 

APPLYING  THEM.       (BaUMBISTEK.) 


Fig.  111. — Sohaaok's  Traction 
Cokd.     (Saint-Cyb.) 


of  cone,  on  which  the  running  noose  of  the  cord — suffici- 
ently wide  to  pass  over  the  foot  of  the  fcetus — is  placed,  as  in 
Fig.  110.'  The  noose  is  kept  in  its  place  on  the  fingers, 
in  tightening  the  cord,  by  the  free  portion  which  passes 
along  the  under-side  of  the  hand  and  arm ;  unless  this  pre- 
caution is  adopted,  the  noose  will  be  pushed  back  over  the 
hand  when  introduced  into  the  vagina,  and  cannot  easily  be 
got  forward  again.  The  hand  and  cord,  being  oiled,  are  intro- 
duced into  the  passage,  and  when  the  foot  is  reached  it  is 
seized  in  the  fingers ;  these  are  then  suddenly  bent,  so  as  to 
shorten  the  cone  and  cause  the  noose  to  run  on  to  the  pastern 
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by  a  gentle  pull  of  the  cord,  which  can  then  be  tightened  and 
given  to  an  assistant. 

The  other  method,  which  is  Schaack's,  and  by  some 
obstetrists  considered  preferable  to  that  just  described,  con- 
sists in  placing  the  middle  of  the  noose  on  the  dorsal  aspect 
of  the  ends  of  the  two  middle  fingers,  the  finger  on  each  side 
holding  it  against  these,  while  the  thumb  keeps  it  in  the 
palm  of  the  hand.  The  left  hand  maintains  the  cord  suffici- 
ently tense  to  assist  in  keeping  the  noose  on  the  hand  ; 
and  if  the  part  of  the  cord  which  runs  through  the  loop  is 
placed  towards  the  thumb,  the  latter  can  readily  increase  the 
size  of  the  noose.  The  hand  is  passed  into  the  vagina  side- 
ways, the  little  finger  downwards,  and  when  the  foot  is 
reached  the  thumb  and  index-finger  are  placed  within  the 
noose,  which  they  enlarge  in  separating  from  each  other; 
while  the  remaining  fingers,  flexing  on  the  hand,  are  passed 
around  the  foot,  and  cause  the  noose  to  glide  over  the  hoof 
on  to  the  pastern.  The  fingers  now  press  on  the  loop,  while 
the  other  hand,  drawing  at  the  cord  outside  the  vulva,  tightens 
the  noose  around  the  limb. 

When  the  limb  is  flexed  and  cannot  be  extended,  as  at  the 
knee  or  hock,  the  looped  cord  may  be  employed,  though  a 
long  cord,  doubled,  will  be  found  to  answer  very  well.  This 
is  passed  round  the  flexure,  the  doubled  end  pulled  to  the 
vulva,  and  the  other  end  passed  through  the  loop  ;  this  done, 
the  loop  may  be  tightened,  passed  up  to  the  elbow  or  stifle, 
or  down  to  the  pastern. 

The  lower  jaw  is  "  corded  "  in  a  similar  manner ;  the  mouth 
of  the  foetus  being  opened,  the  noose  is  passed  around  the 
neck  of  the  jaw,  and  the  knot  or  loop  placed  beneath  the  chin. 

In  embryotomy  cords  render  good  service,  as  they  can  be 
attached  to  any  part  within  reach ;  after  decapitation  of  the 
foetus,  for  instance,  a  cord  passed  through  a  thick  fold  of  the 
skin  on  the  upper  part  of  the  neck  affords  an  excellent  means 
of  traction. 

"When  long  cords  are  used,  and  energetic  traction  is  likely 
to  be  employed,  it  will  be  found  convenient  to  have  knots  at 
intervals,  to  prevent  the  hands  of  the  assistants  slipping. 
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Halter,  Head-Cord,  or  Head-Collar. 

In  addition  to  the  limbs  and  other  parts,  we  have  stated 
that  the  traction  cord  can  often  be  advantageously  applied  to 
the  lower  jaw.  Indeed,  in  the  anterior  presentation,  even  when 
the  fore-limbs  are  "  corded  "  and  the  head  is  in  a  favourable 
position,  it  will  generally  be  found  very  useful  to  apply 
traction  to  the  head  in  addition,  as  not  infrequently  pulling 
at  the  fore-limbs  alone  only  fixes  them  more  firmly  in  the 


We  have  also  mentioned  that  the  interdental  space,  or 
"  neck "  of  the  lower  jaw,  is  the  most  convenient  for  the 
attachment  of  the  cord ;  but  nevertheless  it  will  be  found  in 
practice  that  this  does  not  afford  nearly  so  firm  a  hold  as  the 
limbs,  and  that  if  the  noose  does  not  slip  off  the  jaw,  which 
is  often  the  case,  should  the  traction  be  at  all  energetic  the 
bones  will  probably  be  smashed,  the  foetus,  if  alive,  irreparably 
damaged,  and  an  important  accessory  means  to  extraction 
lost ;  besides,  traction  on  this  part  throws  the  head  too  much 
upwards.  Should  the  head  be  turned  back  towards  the  side, 
cording  the  neck  does  not  reduce  the  deviation,  but  only 
allows  it  to  be  brought  in  a  doubled  condition  into  the  genital 
canal. 

It  is  therefore  most  important  that  means  be  at  hand  to 
secure  the  head  firmly  and  solidly,  either  with  a  view  to 
correct  deviation  when  this  part  is  in  malposition,  or  to 
exercise  traction  upon  it  when  it  is  adjusted,  and  when  the 
foetus  remains  immovable  by  pulling  at  the  fore-limbs. 

We  have  suggested  that  the  noose  of  the  cord,  sufficiently 
widened,  instead  of  being  placed  on  the  lower  jaw,  should  be 
first  passed  into  the  mouth  of  the  foetus,  then  carried  up  over 
the  head  and  behind  the  ears,  the  loop  of  the  noose  remaining, 
of  course,  tightly  drawn  in  the  mouth,  as  this  must  be  the 
direction  from  which  the  traction  is  exercised ;  if  pulled  at 
from  behind  the  ears,  the  noose  would  be  drawn  off.  In 
placing  the  noose  in  this  position,  the  straight  porte-cord — 
will  be  found  very  useful. 

Instead  of  this  simple  noose,  which  can  readily  be  made 
when  needed,  various  kinds  of  head-stall  have  been  proposed 
by  veterinary  obstetrists  from  time  to  time,  and  some  of  these 
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possess  certain  advantages.  Binz  proposed  a  kind  of  head- 
collar,  or  halter,  which  could  be  adapted  to  different- sized 
heads  (Fig.  112).  It  is  made  from  a  long  piece  of  cord  with  a 
loop  or  eyelet  at  one  end,  and  at  a  certain  distance  from  this — 
from  14  to  16  inches — a  second  loop.  The  other  end  of  the 
cord  is  passed  through  the  first  loop,  so  as  to  make  a  noose 
which  goes  round  the  neck  of  the  foetus  ;  then  through  the 
second  loop,  which  goes  round  the  lower  part  of  the  head,  and 
may  be  made  large  or  small.     The  remaining  portion  is  used 


Fig.  112. — Binz's  Simple 
Head-Collae.      (Bau- 

MEISTEE.) 


Fig.  113. — Rueff's 
Head  -  Collak: 

'No.  1.     (RUBFF.) 


Fig.  114.— Rueff's 
Head  -  Collab  : 
No.  2.     (RUEFF.) 


for  traction.  This  improvised  halter  is  held  at  its  upper  part 
by  the  index-finger  and  thumb,  passed  into  the  genital  canal  or 
uterus,  where  it  is  placed  on  the  head  of  the  foetus  and  the 
sides  applied  to  the  cheeks;  the  lower  portion,  which  was 
open,  is  now  closed  by  running  the  end  of  the  cord  through 
the  second  loop,  by  which  the  head  is  firmly  secured,  as  in 

Fig.  112.  ,  . 

Instead  of  having  the  first  loop  at  the  end  of  the  cord, 
Baumeister  and  Eueff  make  it  nearly  in  the  middle,  with  the 
second  loop  at  the  same  distance  as  in  the  other  halter.    This 
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allows  of  two  cords — one  on  each  side  of  the  head — to  pull  at 
(Figs.  113,  114). 

Binz  has  devised  a  special  head-apparatus  (Fig.  115),  to 
which  he  has  given  the  name  of  "  forceps-band  "  (Zangenband). 
This  is  a  band  of  flax,  silk,  or  some  other  woven  material, 
which  is  at-  its  widest  part  about  4  inches  broad,  and  in  length 
about  6  or  7  feet.  At  one  end  is  a  moderately  large  opening, 
while  the  other  is  divided  into  two  portions  to  within  some 
distance  from  the  loop ;  these  last  pass  through  a  round, 
movable,  cork-shaped  piece  of  wood,  metal,  or  leather.  The 
head  of  the  foetus  is  passed  between  the  divided  ends  of  this 
band,  which  are  then  tightened  behind  the  jaw  by  running 
the  keeper  close  up  to  the  chin,  the  undivided  portion  being 
brought  over  the  forehead  towards  the  nose,  and  the  divisions 
passed  through  the  loop.    In  this  way  the  head  is  firmly  held, 


Fig.  115. — Binz's  Fokcbps  Band.     (Batjmeister  and  Rubff.) 

and  powerful  and  direct  traction  can  be  made  on  the  head, 
above  and  below,  by  means  of  the  upper  part  with  the  hole 
at  the  end,  and  the  two  portions  beneath.  It  has  been  found 
particularly  useful  in  cases  of  hydrocephalus. 

Schaack,  in  1848,  introduced  another  kind  of  head 
apparatus,  which  he  designated  a  "  sliding  head-stall " 
{teti^re  a  coulant),  but  which  is  perhaps  better  known  in 
France  as  a  "forceps  halter"  (licol-forceps) ,  by  reason  of  its 
shape  and  use.  It  is  composed  of  two  doubled  cords,  one  of 
which  (Fig.  116,  1,  1)  forms  the  head-stall,  while  the  other 
(3,  3)  makes  the  nose-band.  The  two  are  united  by  a  metallic 
runner  (5),  which  allows  the  apparatus  to  be  increased  or 
diminished  in  size  at  will.  The  rumier,  which  forms  the  key 
of  the  apparatus,  is  a  piece  of  brass  or  pewter  a  little  more 
than  an  inch  in  length,  about  an  inch  in  breadth,  and  half 
an  inch  in  thickness.     It  is  perforated  by  three  holes,  two  of 
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which  are  parallel  and  pass  through  the  wider  part  of  the 
metal,  while  the  third,  placed  between  them,  runs  through  its 
narrower  surface.  The  two  ends  of  the  head-stall  loop  go 
through  the  parallel  holes,  the  cord  composing  this  being 
nine  or  ten  feet  long  and  one-third  of  an  inch  thick,  the  loop 
itself  being  intended  to  lie  behind  the  ears  of  the  foetus.  One 
side  of  the  loop  is  fixed  in  the  runner,  by  rings  of  waxed  pack- 
thread above  and  below  the  hole,  this  waxed  thread  being 
also  run  up  on  the  loop,  to  give  it  a  certain  degree  of  rigidity. 


J 


Fig   116  — Schaaok's  Forceps  Haltee.     (Saint-      Fig.  117.— Manner  of 
Cyr.)  placing  Schaaok's 

1,  1,  Head-stall ;  2,  2,  two  cords,  its  continuation  ;  PvrT'^''       '^^^^"^'' 

3,  3,  nose-band  ;  4,  single  cord,  forming  a  con-  ^"  '' 

tinuation  of  the  loop  constituting  the  nose- 
band ;  5,  metal  runner,  uniting  the  several 
parts  of  the  halter. 

The  other  half  of  the  cord  is  freely  movable  in  its  hole  in  the 
runner,  and  a  knot  tied  near  its  end  allows  it  to  be  dis- 
tinguished from  the  fixed  half.  The  nose-hand  (3,  3)  is  made 
of  two  strong  but  soft  strips  of  leather  sewn  one  within  the 
other,  and  doubled  in  the  middle  to  constitute  a  loop  8  to  10 
inches  long,  the  two  portions  being  made  into  a  single  cord  (4) 
between  3  and  4  feet  long,  and  which  passes  through  the 
single  hole  across  the  runner.     The  middle  part  of  the  nose- 
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loop  has  a  kind  ot  shield  or  button  of  thin  leather,  to  prevent 
the  loop  slipping  through  the  hole. 

This  -was  the  apparatus  first  devised  by  Schaack,  but 
recently  he  has  somewhat  modified  and  simplified  it  by  dis- 
pensing with  the  nose-band  altogether,  as  he  found  that  the 
nose  of  the  fcetus  could  be  better  guided  and  held  by  the  hand. 
Experience  has  proved  that  this  simplification  allows  the 
halter  to  be  more  easily  applied. 

The  manner  in  which  the  original  halter  was  employed  is 
described  as  follows  :  The  head  of  the  foetus  being  in  front  of 
the  inlet  and  readily  accessible  to  the  hand,  the  nose-loop  is 


r' 


^» 


■^ 


^ 


-9 1  '^.^ 


Fig.  118. — Sohaaok's  Haltbk  placed  on  a  Calf's  Head,  the  Right  Fobe- 

PASTERX   BEING  ALSO   CORDED.      (SaINtCyR.) 

pulled  through  the  runner  until  stopped  by  the  leather  button, 
while  the  head-stall  loop  is  made  sufficiently  wide.  The  middle 
of  the  latter  is  placed  at  the  end  of  the  second  and  third  fingers, 
the  movable  part  of  the  cord  being  between  the  middle  and 
index  finger,  the  fixed  side  between  the  ring  and  little  finger 
(Fig.  117).  The  apparatus  is  at  first  held  by  the  index  and 
middle  fingers  against  the  other  fingers,  as  well  as  by  the 
thumb,  which  keeps  both  cords  in  the  palm  of  the  hand ;  and 
finally  by  the  left  hand,  which,  drawing  lightly  on  the  three 
cords,  keeps  them  sufficiently  tight.  The  runner  should  bb 
at  the  wrist,  the  button  of  the  nose-loop  towards  the  hand. 

The  apparatus  being  so  disposed,  the  hand  is  introduced 
sideways  (little  finger  downwards)  into  the  vagina,  until  it 
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arrives  at  the  head  of  the  foetus ;  then  the  nose  of  the  latter 
is  passed  into  the  head-stall  loop,  which  is  pushed  forward  by 
one  side  of  the  face — say  the  right — towards  the  neck  and 
over  the  ear,  the  other  half  being  now  carried  on  the  opposite 
side  towards  the  left  ear,  and  then  the  runner  is  seized  below 
the  iaw.  In  this  way  the  hand  has  passed  round  the  length 
of  the  head-stall  from  its  fixed  to  its  movable  part,  the  latter 
readily  allowing  the  loop  to  enlarge  and  pass  over  the  salient 
portions  of  the  head,  the  loop  being  nevertheless  kept  sufB- 
ciently  tense  by  the  right  hand  pushing  the  runner  up 
towards  the  throat  :  while  the  left  hand,  pulling  at  the 
movable  cord — recognized  by  the  knot  at  its  end — tightens  it 
as  much  as  may  be  necessary.  The  nose-loop  is  placed  by 
introducing  the  index-finger  of  the  right  hand  under  the 
button,  and  drawing  the  loop  through  the  runner  to  a  suffi- 
cient length,  the  left  hand  keeping  the  other  two  cords  tight ; 
the  end  of  the  nose  is  passed  into  the  loop,  which  is  lifted  as 
high  as  need  be.  This  done,  the  right  hand  is  withdrawn 
from  the  uterus  and  vagina,  along,  while  keeping  tight,  the 
three  cords.  These  are  tied  together  in  a  knot  outside  the 
vulva,  and  the  head  is  thus  securely  and  solidly  fixed. 

Saint-Cyr  and  others  highly  recommend  this  apparatus, 
which  in  its  modified  form  differs  but  little  from  that  de- 
scribed by  Binz  some  years  previously.  He  remarks  that  its 
extreme  simplicity,  its  trifling  cost,  the  facility  with  which  it 
can  be  placed  after  a  little  practice,  its  solidity,  which  enables 
it  to  withstand  any  amount  of  traction,  and  its  absolute 
innocuousness,  all  combine  to  render  it  one  of  the  best  and 
most  precious  instruments  required  in  veterinary  obstetricy. 
In  the  first  place,  when  it  is  properly  applied  it  cannot  slip, 
and  all  the  amount  of  force  necessary  under  the  circumstances 
may  be  employed  without  fear  ;  next,  being  formed  of  small  and 
flexible  cords,  which  are  well  oiled  before  use,  it  cannot  injure 
the  maternal  organs  in  any  way ;  thirdly,  from  the  manner 
in  which  it  acts  on  the  neck,  the  lower  jaw,  and  the  face,  and 
the  impossibility  of  its  becoming  tighter  when  once  it  is  fixed, 
it  is  absolutely  inoffensive,  so  far  as  the  foetus  is  concerned ; 
and,  finally,  owing  to  the  nose-loop,  it  always  keeps  the  head 
in  a  good  direction,  prevents  it  from  deviating,  and  compels 
it  to  follow  the  course  most  favourable  for  its  extraction. 
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Schaack's  halter  is  more  especially  applicable  to  the  bovine 
foetus,  the  head  of  which  is  so  much  larger  and  squarer  than 
that  of  solipeds,  and  sometimes  requires  very  energetic  pulling 
to  remove  it  from  the  pelvis. 

It  is  not  always  an  easy  task,  however,  to  place  anything 
like  a  formed  halter  over  the  head,  especially  if  this  is  in  the 
genital  canal,  so  that  it  has  been  found  more  convenient  to 
make  the  halter  on  the  head.  Detroye  takes  a  cord  about 
10  feet  long,  in  the  middle  of  which  he  makes  a  simple  knot — 
a  check-knot ;  this  is  passed  by  the  hand  or  porte-cord  around 
the  neck  behind  the  head,  and  the  knot  withdrawn  to -the 
vulva  ;  a  loop   or   running-knot  is  made  on  the  cord  at  a 


Fig.  119. — Haltek  with  a  Single 
Traction  Coed.     (Detroye.) 

a.  Check-knot  ;  b,  running-knot  or 
loop. 


FiQ.    120. — Halter   with    Two 
Traction  Cords.     (Detroye.) 

a,  h,  Two  ends  of  tho  cord  ;  c,  check 
knot  on  the  a  portion  ;  d,  runninj;- 
knot  or  loop  on  the  6  portion. 


certain  distance  from  the  check-knot,  and  the  shorter  portion 
of  the  cord  is  passed  through  it,  the  loop  being  tightened  and 
run  up  until  it  is  close  to  the  knot  (Pig.  120).  The  length  of 
cord  between  the  two  knots  should  be  sufficient  to  encircle 
the  upper  part  of  the  neck,  and  form  a  kind  of  halter  without 
the  nose  portion  ;  the  loop  may  be  made  previously,  when  it 
is  possible  to  make  it  glide  on  the  head.  After  drawing  the 
portion  with  the  check-knot  on  it  sufficiently  tight  to  place 
the  head-piece  in  its  proper  situation,  the  same  portion  should 
be  passed  or  hitched  round  the  lower  end  of  the  head ;  the 
knots  ought  to  lie  between  the  branches  of  the  lower  jaw.  If 
it  is  desired  to  have  only  one  traction  cord,  the  running-knot 
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or  loop  should  be  made  at  one  end,  and 
the  check-knot  a  calculated  distance  from  it 
(Fig.  112). 

This  forms  a  very  simple  and  solid  ap- 
paratus for  exercising  any  amount  of  traction 
on  the  head,  without  much  risk  of  danger 
to  the  foetus. 

A  still  simpler  method  consists  in  passing 
the  middle  of  a  ten  or  twelve  foot  cord  behind 
the  ears  of  the  foetus,  carrying  the  sides  down 
behind  the  lower  jaw,  and  then  twisting  them 
outside  the  vulva  until  the  two  ends  form 
one  portion  between  the  branches  of  the  jaw. 
This,  however,  has  rather  a  tendency  in 
some  cases  to  tilt  the  nose  too  much  up- 
wards. 

With  the  smaller   animals,  cords  cannot 
be  passed  around  the  head  of  the  foetus  in 
the   same  manner  as  in  the  mare  or  cow, 
because  of  the  want  of  space ;  and  on  the 
same  grounds  forceps  are  objectionable.   For 
anatomical  reasons,  it  is  essential  that  the 
traction  force  should  be  applied  behind  the 
head,  as  if  the  sum  of  the  expulsive  efforts 
were  directed  there.    With  this  object,  Defays 
devised  an  apparatus  which  fulfils  this  in- 
dication,  and    is    very    simple    and    easily 
applied.     It    consists    merely   of    two    very 
pliable  copper  or  brass  wires— twisted  picture- 
frame   wire   will    answer   admirably — about 
16  inches  in  length,  and  looped  in  the  middle, 
so   as   to   be   applied   to   the   foetus  in  the 
following  manner :  The  first  finger  of  the  left 
hand  being  passed  into  the  vagina,  serves  to  ^10.  121.— Defays' 
guide  one  of  the  loops  towards  the  summit    ™^^^----; 
of  and  behind  the  foetal  head ;  and  it  then    ^ods. 
conducts  the  loop  of  the  other  wire  beneath 
the  head  behind  the  jaw.     This  done,  the  two  wires  on  each 
side   are   twisted    by  a   little   machine  (Fig.  121)    composed 
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of  a  thin  iron  rod  in  a  handle,  the  other  end  of  which  is 
thickened  and  pierced  by  holes  running  nearly  parallel  to  the 
stalk.  Into  these  holes  the  two  wires  of  one  side  are  passed  ; 
the  machine  on  each  side  is  pulled  up  as  close  as  possible  to 
the  head  of  the  fcstus,  and  then,  each  being  turned  round 
three  or  four  times,  the  neck  is  enclosed  in  a  kind  of  noose  or 
collar  formed  by  the  two  wires  (Pig.  122). 


Fig.  122. — Dbfays'  Wike  Extbactoe  applied. 

The  rode  are  now  withdrawn  from  the  latter,  and  the  foetus 
can  be  extracted  by  exercising  traction  on  the  ends  of  the 
four  wires  outside  the  vulva.  By  this  contrivance,  delivery  is 
effected  without  injury  to  the  bitch,  and,  unless  it  is  much 
decomposed,  without  separating  the  head  of  the  foetus. 

A  much  simpler,  readier,  and  perhaps  more  successful 
apparatus  is  that  devised  by  Breulet,  of  Marche,  Belgium, 


Fig.  123. — Bp.eulet's  Noose  tixed  on  the  FosTtrs. 

which  is  very  useful  in  the  accouchement  of  small  bitches,  and 
might  be  successfully  employed  with  sows,  ewes,  and  goats. 
This  apparatus  is  the  same  in  principle  as  Defays'  wire 
extractor,  but  there  is  only  one  wire.  The  principal  part  of 
the  invention  is  a  noose-tube,  consisting  of  a  tubular  piece 
of  round  wood,  from  4  to  6  inches  long  and  i-  inch  thick. 
The  wire  may  either  be  of  copper,  brass,  or  iron  (catgut  may 
be  used  for  the  same  purpose),  about  16  inches  long;  this  is 
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doubled,  passed  through  the  tube  to  a  certain  extent,  so  as  to 
form  a  loop  or  noose  at  the  end.  When  it  is  to  be  used,  the 
first  finger  of  the  left  hand  carries  the  loop  into  the  vagina  of 
the  bitch,  and  slips  it  behind  the  occiput  of  the  puppy ;  then 
the  two  ends  of  the  wire  are  passed  through  the  tube,  and  this 
is  pushed  into  the  vagina  under  the  chin  of  the  foetus  ;  the 
operator  now  tightens  and  secures  the  wire  by  giving  it  a  turn 
round  the  first  finger  of  his  right  hand,  placing  his  thumb  at 
the  end  of  the  tube  (Fig.  123).  A  little  traction  then  extracts 
the  foetus,  and  without  doing  it  or  the  bitch  the  least  damage. 
This  instrument  is  exceedingly  useful  in  canine  obstetricy, 
even  with  the  tiniest  toy  terriers,  and  may  be  employed  to 
extract  the  puppies  alive. 

Pass-  or  Porte-Cords. 

When  treating  of  certain  presentations,  it  was  remarked 
that,  though  the  use  of  cords  is  urgently  indicated  in  some 
cases,  the  arm  is  not  sufficiently  long  to  pass  them  to  the 
region  where  they  might  be  most  effectively  fixed ;  while  the 
energetic  uterine  contractions  paralyze  the  hand  of  the 
operator,  and  often  prevent  it  manipulating  accessible  parts 
which  it  is  desirable  to  secure  by  these  means.  In  such 
circumstances  the  porte-cord  or  pass-cord,  which  has  been 
sometimes  referred  to,  is  of  great  service.  The  instrument 
is  of  two  shapes — straight  and  curved. 

The  straight  porte-cord  is  usually  a  rod  of  three-eighths  of 
an  inch  iron,  furnished  with  a  wooden  handle  at  one  end,  and 
an  eyelet  or  double  opening  at  the  other  to  receive  the  cord. 

The  curved  porte-cord  has  the  end  through  which  the  cord 
passes  more  or  less  bent,  and  in  certain  cases  it  is  more  useful 
than  the  straight  one,  from  which  it  only  differs  in  having 
this  curvature. 

Different  forms  of  these  instruments  have  been  described, 
but  in  principle  they  are  all  really  the  same. 

The  straight  one  can  be  used  to  pass  the  traction  cord 
around  the  limbs,  or  the  neck  of  the  lower  jaw,  and  may  act 
with  the  cord  in  pulling  these  towards  the  vulva  ;  or,  if 
properly  constructed,  it  may  also  be  most  serviceable  as  a 
repeller  in  pushing  them  forward  into  the  uterus.     A  very 
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good  and  simple  pass-cord  of  this  kind  is  that  introduced  by 
Darreau  (Pig.  124  a,  b),  which  can  be  employed  as  a  retractor 
and  repeller.  Two  of  these  may  be  used  at  the  same  time  on 
two  limbs.   For  instance,  in  the  sterno-abdominal  presentation, 


B.  0. 

Fig.  124. — Poete-Cokds,  Daeeeau's  Patterns. 


when  posterior  version  is  decided  on,  the  hind-limbs  are 
corded  in  the  usual  way;  then  this  repeller,  armed  with  a 
noosed  cord  of  sufficient  length,  is  introduced,  the  noose 
passed  on  to  the  pastern  or  knee  of  one  fore-limb,  and  the 
cord  drawn  tight  and  fastened  around  the  handle.     Another 
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pass-cord  is  attached  in  the  same  manner  to  the  other  fore- 
limb,  SO  that  each  instrument  becomes  a  soHd  fixture  to  the 
leg,  and  is  confided  to  an  assistant.  The  operator  then 
pushes  back  the  fore-limbs  as  far  as  possible  by  hand,  while 
each  assistant  seconds  his  efforts  with  the  repellers.  When 
all  has  been  conveniently  adjusted,  traction  is  made  on  the 
hind-limbs,  the  repellers  being  still  employed  to  overcome  the 
resistance  of  the  foetus  and  follow  its  movements. 

The  curved  pass-cord  has  its  uses  in  certain  cases  when  the 
straight  one  cannot  be  serviceable — as  in  passing  a  cord 
round  the  head  or  bent  neck,  thigh,  or  loins;  there  are 
also  several  patterns  of  this  instrument,  but  if  the  straight 
one  is  made  of  iron,  it  may  be  bent  sufficiently  to  answer  the 
purpose  in  the  case  of  flexed  limbs  or  bent  neck.  An 
ordinary  walking-stick  with  a  crook  handle  may,  on  an 
emergency,  be  made  to  serve  this  purpose  by  making  one 
or  two  holes  in  the  handle  for  the  reception  of  the  cord.  Or 
when  this  cannot  be  procured,  an  excellent  substitute  will  be 
found  in  a  piece  of  iron  or  lead  attached  to  the  end  of  the 
traction  cord,  the  weight  of  which  greatly  facilitates  the 
passage  of  the  cord  around  the  straight  or  bent  neck,  hocks, 
or  knees. 

Tyvaert  has  for  a  long  time  made  profitable  use  of  a  simple 
porte-cord.  This  is  composed  of  a  somewhat  short  piece  of 
iron  wire,  about  the  thickness  of  a  goose-quill,  and  bent  a 
little  round,  the  length  and  curve  varying  with  the  part  to  be 
secured.  One  end  is  turned  to  form  a  small  ring,  while  the 
other  is  bent  to  make  a  hook  a  little  longer  than  wide.  A 
cord  being  attached  to  the  ring  end,  the  wire  is  passed  round 
the  part  it  is  sought  to  seize  ;  the  hook  end  remains  free,  and 
afterwards  receives  the  traction  cord,  serving  to  form  a  running 
noose  on  the  part.  This  porte-cord  is  very  simple,  and  may 
be  made  on  the  spot  when  required ;  it  has  proved  most  useful 
for  securing  the  neck  or  hocks. 

Binz's  pass-cord  (Fig.  125)  is  much  used  in  Germany.  It 
is  sufficiently  large  to  pass  round  the  doubled  neck  of  the 
fcetus,  while  its  shortness  allows  it  to  be  easily  manipulated 
in  the  uterus.  It  is  from  12  to  16  inches  long,  and  made  of 
wood  or  iron  ;  at  the  bent  end  is  an  opening  through  which 
the  cord  passes.     The  instrument  (named  a  Geburtssonde  by 
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the  Germans)  is  passed  to  the  middle  of  the  cord,  and  may 
then  be  introduced  into  the  uterus,  where,  from  its  curvature 
and  its  shortness,  it  can  be  pushed  behind 
or  between  the  limbs,  in  the  double  of  a 
bent  neck,  etc.  The  hand  seeks  the  half 
of  the  cord  on  the  opposite  side  of  the 
part,  and  pulls  it  into  the  vagina;  the 
instrument  is  then  withdrawn,  and  the 
part  is  ready  to  be  pulled  at  by  the  cord 
left  encircling  it. 

The  ordinary  curved  pass-cord  is  intro- 
duced into  the  genital  canal  in  the  same 
manner  as  the  other  form,  but  with  only 
a  loop  or  ring  (no  noose)  at  the  end  of  the 
cord  ;  the  curved  portion  is  pushed  around 
the  part  to  be  secured,  and  the  hand, 
leaving  it,  is  passed  to  the  opposite  side  of 
the  part,  where  it  searches  for  the  loop 
or  ring,  which,  when  found,  is  drawn  into 
the  genital  canal.  The  instrument  is  then 
withdrawn,  the  cord  remaining  around  the 
part ;  the  free  end  of  the  cord  is  passed  through  the  loop  or 
ring,  and  being  pulled  at,  the  limb,  neck,  body,  or  whatever 
it  may  be,  is  secured  in  the  noose  so  formed,  and  traction 
can  in  this  way  be  directly  exerted  upon  it. 


Fig.  125.  —  Binz's 
Porte-Coed. 


Crotchets  or  Hooks. 

Obstetrical  crotchets  or  hooks  are  iron  or  steel  instruments 
of  variable  dimensions,  more  or  less  curved  at  one  end,  which 
is  blunt,  sharp,  or  pointed,  the  other  end  having  a  ring 
or  eyelet  if  short,  a  handle  if  long.  The  latter  is  from 
30  to  36  inches  in  length  (including  the  handle),  and  acts 
directly  on  the  foetus  without  any  other  appliance  inter- 
vening ;  while  the  short  hooks  have  cords  attached  to  them, 
or  they  may  fit  on  the  finger  of  the  operator  by  means  ,of 
a  ring.  Some  sharp  crotchets  are  jointed  at  the  end  curve, 
so  as  to  permit  them  to  be  more  readily  and  safely  introduced 
into  the  genital  passage  by  bringing  the  sharp  point  near  the 
stalk,  the  curve  being  restored  by  a  spring  when  the  foetus  is 
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reached.  But  the  advantages  of  the  jointed  hooks  are  very 
few,  while  their  strength  is  impaired  and  their  expense  in- 
creased. In  using  the  long  or  short  pointed  crotchets,  risk 
of  injury  to  the  maternal  organs  may  be  obviated,  if  the  hand 
is  not  found  sufficient  to  guard  the  instrument  during  ita 
introduction,  by  fixing  the  point  in  a  piece  of  cork  or  soft 
wood,  to  which  a  long  piece  of  twine  is  attached ;  when  the 
crotchet  is  required  to  be  implanted  in  the  foetus,  this  shield 
may  be  removed  from  the  point,  and  withdrawn  from  the 
genital  organs  by  pulling  at  the  end  of  the  twine  outside  the 
vulva. 

Blunt  and  sharp  crotchets  are  much  employed  in  veterinary 
obstetrics,  and  are  very  valuable.  The  blunt  crotchets  are 
more  particularly  resorted  to  when  the  foetus  is  alive,  and  it 


Fig.  126.— Shout  Blunt  Crotchet. 

is  hoped  to  extract  it  before  it  is  dead  ;  they  are  most  service- 
able in  correcting  deviations  of  the  head  or  limbs,  and  the 
long  crotchet  is  especially  useful  in  finding  and  straightening 
the  latter.  The  curve  should  be  about  4  inches  wide.  The 
finger  crotchet  may  be  usefully  employed  when  the  hand  is 
fatigued  or  paralyzed  by  the  uterine  contractions.  Blunt 
crotchets  of  a  much  smaller  size  than  those  required  for  the 
larger  animals  can  be  most  successfully  employed  in  delivering 
the  sow,  sheep,  goat,  bitch,  or  cat.  In  the  bitch  a  small 
hook,  shaped  like  a  buttonhook,  is  often  of  exceedingly  great 
service  in  removing  a  puppy  in  dystokia.  Frequently  the 
operator  can  use  it  successfully  in  the  smaller  dogs,  in  which 
forceps  cannot  be  applied. 

With  the  sharp  crotchet,  the  curve  should  certainly  not  be 
very  wide  ;  the  smaller  it  is,  the  more  readily  it  can  be  passed 
into  the  genital  passage,  and  the  less  chance  of  injury  is 
there  to  the  mother  or  operator;  it  should  not  be  greater  than 
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the  hand  can  cover.  At  the  same  time,  if  the  curve  is  too 
small,  the  crotchet  does  not  obtain  sufficient  hold  of  the 
fcetus,  is  readily  torn  out,  and  for  this  reason  may  be  most 
dangerous.  The  point  should  be  so  bent  as  to  readily  pene- 
trate the  part  in  which  it  is  determined  to  fix  it,  and  the 


Fig.  127. — Short  Bltjnt  Crotchet,  Hinged. 

angle  of  the  curvature  should  be  such  that  the  more  the 
crotchet  is  pulled  at,  the  deeper  and  more  firmly  the  point 
will  enter. 

There  is  rather  a  diversity  of  opinion  with  regard  to  the 
preference  to  be  accorded  to  the  crotchets,  some  practitioners 
preferring  the  short  ones,  as  they  can  be  readily  carried  into 
the  uterus  guarded  by  the  hand  and  moved  about  there,  so  as 
to  be  implanted  in  the  most  convenient  part  of  the  foetus, 
while  the  cords  attached  to  them  allow  traction  to  be  made  in 
the  most  favourable  direction.     Other  obstetrists  prefer  the 


Fig.  128,— Shokt  Shake  Ckotohbt,  with  Round  Point. 

long  rigid  crotchet,  which  they  afiirm  is  more  easily  placed, 
one  hand  guiding  the  point  through  the  passage,  the  other 
hand  acting  on  the  handle. 

These  preferences  depend  very  much  upon  whether  the 
operator  is  more  practised  in  the  use  of  one  or  other  of  the 
crotchets,  and  also,  doubtless,  upon,  circumstances  peculiar 
to  each  case  requiring  the  employment  of  such  instruments. 
Both  long  and  short  crotchets  are  most  useful,  and  the 
obstetrist  should  have  several  of  each,  of  various  forms  and 
dimensions,  so  as  to  be  able  to  select  that  which  is  best 
adapted  to  meet  the  requirements  of  particular  cases. 

These   instruments   afford  a  simple   and   ready  means  of 
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getting  hold  of  the  foetus  in  regions  of  its  body  which  the 
hand  cannot  possibly  reach,  or,  if  it  did,  where  it  could  do 
very  little   service   either   from   the   shape   of  the   part,  its 
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Fig.  129. — Long  Pointed 
Ckotchet  fok  Laegb 
Animals. 


Fig.  130. — Long  Pointed  Ckotohets 
FOR  Small  Animals. 


slipperiness,  or  the  paralyzing  eii'ect  of  the  uterine  con- 
tractions on  the  hand  and  arm  of  the  operator.  They  can 
also   be   profitably  employed  in   cases   in   which   cords   and 
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halters  are  useless ;  for  not  only  will  they  serve  in  allowing 
traction  to  be  made  on  parts  which  actually  present  at  the 
inlet,  but  they  can  also  be  utilized  in  effecting  those  mutations 
which  are  necessary  in  order  to  bring  particular  parts  of 
the  young  creature  in  front  of  the  pelvic  opening  or  through 
the  genital  caiial,  and  which  the  hand  could  not  seize  or 
move. 

It  is  no  doubt  true  that  the  sharp  or  pointed  crotchets  have 
certain  disadvantages  which  must  not  be  lost  sight  of,  and 
which  lead  to  preference  being  given  to  the  cords  or  halter 
when  they  can  be  employed.  In  the  first  place,  their  intro- 
duction into  the  uterus  is  not  such  an  easy  matter  as  it  might 
appear  without  trial  or  consideration  ;  for  the  contractions  of 
this  organ  may  paralyze  the  hand  which  carries  the  instru- 
ment and  cause  it  to  escape,  or  its  point  to  wound  either  the 
mother  or  the  operator.  Their  employment  often  produces 
serious  lesions  in  the  body  of  the  foetus,  which  are  certainly  of 
no  importance  when  it  is  dead,  but  may  be  of  much  conse- 
quence should  it  be  alive.  Then,  again,  the  tissues  into  which 
they  are  implanted  are  not  very  firm  or  resisting,  so  that  only 
a  moderate  degree  of  traction  can  be  expected  from  them, 
and  which  is  often  insufficient  to  overcome  the  resistance  that 
prevents  the  birth  of  the  foetus.  In  such  a  case,  if,  through 
forgetfulness  or  maladroitness  of  the  operator,  the  tissues 
suddenly  give  way  and  the  crotchet  slips  into  the  maternal 
organs,  serious,  if  not  fatal,  injuries  may  be  inflicted  ;  or  the 
hand  or  arm  of  the  operator  may  be  the  part  to  suffer. 

"In  all  cases  where  the  head  of  the  foetus  is  back,"  Cart- 
wright  says,  "lam  very  partial  to  using  the  long  sharp- 
pointed  hook  in  the  orbit ;  even  if  the  head  is  at  the  extreme 
distance,  with  care  we  can  insert  it  in  the  orbit  and  get  the 
head  in  the  passage.  Of  course,  it  requires  great  care  in 
watching  that  the  hook  does  not  break  loose  and  do  mischief. 
I  have  found  that  we  may  pull  by  the  hook  in  the  orbit  with 
great  force,  without  tearing  the  skin  of  the  calf,  provided  the 
latter  is  not  in  a  decomposed  state.  From  my  experience,  I 
can  speak  highly  of  the  hooks ;  indeed,  you  cannot  get  the 
head  up  without  them  sometimes."  And  in  embryotomy  they 
may  be  most  usefully  resorted  to  for  many  purposes. 

Eeference  will  now  be   briefly  made  to  the  parts  of  the 
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foetus   upon   which    the    crotchets   can   be    most   effectively 
employed,  and  the  manner  of  employing  them. 

Parts  into  wMcli  the  Crotchets  may  be  implanted. — The  parts 
into  which  the  crotchets  may  be  implanted  are  numerous ;  but 
those  which  are  selected  by  the  obstetrist  will  not  only  depend 
upon  the  nature  of  the  malpresentation  or  malposition,  but 
also  upon  the  simplest  indications  for  the  adjustment  of  these. 
When  the  desirable  part  has  been  reached,  the  point  of  the 
crotchet  is  inserted  in  such  a  way  that  the  instrument  is 
directed  towards  the  source  of  traction — the  assistant.  When 
blunt  crotchets  are  employed,  except  in  cavities,  it  will  be 
necessary  to  make  an  incision  through  the  skin  before  they 
can  be  inserted.  Sometimes  the  sharp  crotchets  cannot  be 
used  without  making  these  preliminary  incisions,  but  then 
the  instruments  must  be  rather  blunt. 

The  best  parts  for  implantation  are — (1)  the  muscular  tissues, 
(2)  the  head,  (3)  the  spine,  and  (4)  the  pelvis. 

1.  The  2fuscular  Tissues. — These  tissues  are  not  advan- 
tageous for  the  employment  of  the  crotchets ;  for  although 
they  are  easily  inserted,  they  are  as  easily  torn  out.  Never- 
theless these  instruments,  when  fixed  in  certain  muscular 
regions,  such  as  the  croup,  thighs,  loins,  and  neck — more 
especially  the  latter — may  render  useful  service  in  rectifying 
deviations,  as  the  skin  offers  a  good  amount  of  resistance. 
But,  from  the  fragile  and  yielding  nature  of  the  textures,  it 
must  be  borne  in  mind  that  the  hand  of  the  obstetrist  should 
never  leave  the  crotchet  while  traction  is  made  on  it,  and  that 
its  position  in  them  must  be  most  attentively  noted,  in  order 
to  guard  against  accidents  arising  from  its  tearing  away. 

2.  The  Head.— The  head  offers  many  good  points  for 
implanting  the  crotchets— such  as  the  symphysis  of  the  lower 
jaw,  the  palate,  and  the  orbit,  as  well  as  the  ear  and  angle  of 
the  inferior  maxilla  on  particular  occasions. 

It  must  be  observed,  however,  that  all  these  points  are  not 
of  equal  value.  The  maxillary  symphysis  is  convenient,  but 
not  very  firm  ;  moderately  strong  traction  will  rupture  it, 
and  damage  may  then  occur.  Still,  there  are  times  and 
occasions  when  this  part  may  be  advantageously  seized  by 
the  crotchet,  which  may  be  inserted  in  two  ways  :  the  pomt 
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of  the  instrument  may  be  passed  from  below  the  chin  into 
the  mouth,  or  from  the  cavity  of  the  latter,  through  the 
mucous  membrane  beneath  the  tongue,  to  below  the  chin. 
The  first  is  generally  preferable.  When  traction  begins,  the 
operator  must  be  on  the  lookout  for  tearing  away  of  the 
two  branches  of  the  jaw. 

The  orbital  cavity  is  the  best  part  of  the  head  for  a  solid 
hold.  Some  authorities  have  expressed  doubts  as  to  the 
propriety  of  fixing  a  crotchet  in  the  ocular  cavity  of  a  living 
fcetus,  from  a  belief  that  the  eyeball  must  be  damaged,  and 
Eainard  goes  so  far  as  to  advise  that  it  should  only  be  done 
when  the  creature  is  dead ;  though  he  adds  that,  if  there  is 
no  other  means  of  remedying  a  deviation  of  the  head  in  the 
living  calf,  it  is  well  to  attempt  it,  "as  it  is  better  to  have  a 
living,  if  blind,  calf,  than  a  dead  one  with  both  its  eyes 
intact. 

But  it  is  rare  indeed  that  the  eyes  are  seriously  damaged 
by   fixing  the   crotchet   in  their   socket  ;   and   innumerable 


fiG.  131. — Sohaaok's  Crotchet. 

instances  testify  that,  if  the  foetus  is  alive,  the  ocular  globe  is 
retracted  to  the  bottom  of  "the  cavity  when  the  instrument 
begins  to  be  inserted,  and  so  escapes  injury.  Schaack,  who 
has  freely  resorted  to  this  mode  of  adjusting  the  head  or 
neck — in  the  sheep  and  goat  more  particularly  (the  smallness 
of  the  pelvis  not  allowing  any  other  means  to  be  employed) — 
describes  his  manner  of  operating  as  follows:  "  The  crotchet 
I  use,"  says  he,  "  is  a  solid  (or  long)  one ;  the  point  is  blunt 
and  slightly  flattened  (Pig.  131).  When  it  is  desired  to  pull  at 
the  head  of  the  foetal  goat  or  lamb,  the  left  hand  at  first 
seizes  the  nose,  and  the  crotchet  is  fixed  in  the  right  orbit ; 
with  the  right  hand  the  other  instrument  is  passed  into  the 
left  orbit,  the  thumb  of  the  left  hand  keeping  the  hook  in  the 
other  orbit  by  pressing  the  stalk  against  the  cheek.  In  this 
way  I  can  pull  with  the  two  hands  on  both  orbits,  so  as  to  keep 
the  nose  in  a  good  direction."  He  has  never  seen  the  point 
of  the  crotchet  cause  the  slightest  injury  to  the  globe  of  the 
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eye,  although  he  has  had,  m  the  majority  of  cases,  to  pull 
very  hard.  The  means  has  answered  very  well.  And  Cart- 
wright  states  that  "it  is  astonishing  how  wounds  heal  up  in 
the  cheek  where  hooks  have  been  in  the  orbit.  I  have  had 
two  or  three  men  pulling  at  the  rod  (of  the  crotchet),  and  the 
hook  did  not  break  out." 

This  immunity  from  injury  in  the  case  of  the  Hving  fcetus 
does  not,  however,  absolve  the  operator  from  exercising  all 
due  care  in  fixing  and  pulling  at  the  crotchet.  The  inner 
aspect  of  the  orbital  cavity  is  the  most  favourable,  and  if  the 
foetus  is  alive,  the  blunt  instrument  must  be  first  tried,  the 
sharp-pointed  one  being  kept  in  reserve  until  this  has  failed ; 
or  it  may  be  used  at  first  when  the  young  creature  is  dead. 

The  palatine  arch  affords  a  very  solid  and  useful  hold  for 
the  crotchet,  and  many  obstetrists  have  successfully  utilized 
it  in  extracting  the  foetus,  some  authorities — among  them  is 
Schaack — asserting  that  hooking  this  part  is  easier,  and  the 
results  more  certain  and  direct,  than  fixing  the  instrument  in 
the  orbit.  The  stalk  of  the  crotchet  is  somewhat  long ;  the 
hook  end  is  passed  sideways  into  the  mouth  of  the  foetus,  and 
over  the  tongue  until  it  gets  beyond  the  palate,  when  it  is 
turned  point  upwards  and  seizes  the  base  of  the  vomer.  A 
very  strong  degree  of  traction  can  be  made  on  this  part  with- 
out inconvenience  to  the  young  creature.  It  appears  to  be  an 
excellent  situation  to  plant  the  crotchet  in  the  calf,  particularly 
if  it  be  dead,  and  it  is  desired  to  effect  extraction  as  quickly 
as  possible.  It  may  be  also  employed  in  the  foal,  the  only 
risk  being  more  or  less  disunion  of  the  palate,  which  may 
render  sucking  difficult  or  imperfect  for  a  short  time  after 
birth. 

Of  course,  the  head  must  be  in  a  good  position  either  in 
the  inlet  or  in  the  genital  canal  before  the  crotchet  can  be 
placed  behind  the  palate.  Traction  must  also  be  moderate 
and  steady,  and  the  usual  precautions  observed. 

3.  The  Spine. — When  embryotomy  is  practised  or  the 
foetus  is  dead,  the  bodies  of  the  vertebrae  or  their  transverse 
processes,  or  the  ribs,  afford  excellent  hold  for  hooks,  though 
care  must  be  observed  in  placing  them  securely,  and  guarding 
them  when  they  are  being  pulled  at. 

4.  The  Pelvis. — In  posterior  presentations,  when  cords  cannot 
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be  employed  to  the  hind-limbs,  the  loins,  or  the  croup,  or 
when  they  have  not  sufficient  power,  then  crotchets  must  be 
resorted  to  ;  and  with  this  view  the  festal  pelvis  offers  several 
very  advantageous  points.  After  removal  of  one  or  .both 
hind-limbs,  the  cotyloid  cavities,  by  their  depth  and  the  hard- 
ness of  their  walls,  are  admirably  adapted  for  receiving  the 
hooks  and  withstanding  energetic  pulling.  If  both  limbs  are 
amputated  from  the  hip-joints,  then  a  hook  may  be  placed  in 
each  cavity ;  if  ablation  of  only  one  limb  has  been  effected, 
then  one  hook  will  be  most  useful. 

The  jjtt&ic:  arch  and  the  obturator  foramina  of  the  pelvis  are 
likewise  well  suited  for  crotchet  traction  in  the  posterior  pre- 
sentation when  the  fcstus  is  dead.  In  some  cases  the  sharp- 
pointed  crotchet  may  be  passed  directly  through  the  rectum, 
and  pushed  forward  so  as  to  seize  the  border  of  the  pubis,  the 
margin  of  one  of  the  oval  foramina,  the  base  of  the  sacrum, 
or  the  shaft  of  the  ilium,  care  being  taken  that  the  point  does 
not  pass  through  the  skin.  Or  the  crotchet  may  be  passed 
from  without  inwards — the  safest  method — after  the  pelvic 
bones  have  been  denuded  as  much  as  possible  of  their  soft 
tissues.  This  is,  perhaps,  the  most  practicable  method  if  the 
hind-limbs  have  been  already  removed.  But  if  they  have 
not,  then  all  the  soft  tissues  of  the  fcetus — from  the  root  of 
the  tail  to  the  ischial  arch — should  be  largely  incised,  and  the 
hand  passed  through  the  incision  into  the  pelvis,  to  remove 
the  viscera.  The  crotchet  is  then  pushed  into  it,  and  planted 
either  on  the  brim  of  the  pubis  or  in  the  obturator  foramen. 


Crotohet-Forceps  and  Forceps. 

The  introduction  of  forceps  into  human  obstetricy  marked 
a  new  era  in  the  accoucheur's  art,  and  has  been  productive  of 
the  greatest  benefit  in  difficult  cases  of  parturition  in  women. 
But  they  have  not  yielded  much  service  to  the  veterinary 
obstetrist,  except  with  the  smaller  animals  ;  notwithstanding 
that  Hurtrel  d'Arboval,  at  the  commencement  of  this  century, 
asserted  of  the  forceps  that  there  are  circumstances  in  which 
great  advantages  might  be  derived  from  them,  and  that  their 
use  is  perhaps  the  best  means  of  completing  parturition  when 
it   cannot  be   terminated    naturally.      Attempts   have   been 
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made  at  various  times  to  introduce  them  into  general  use  for 
the  larger  domesticated  animals,  and  various  models — more 
or  less  modifications  of  the  human  patterns — have  been 
proposed,  but  with  very  little,  if  any,  success. 

The  forceps  vised  by  the  accoucheur  of  woman  are,  as  is 
well  known,  composed  of  two  branches  or  blades,  which  are 
nearly  or  quite  alike,  and  form  levers  of  the  first  order ;  they 
are  united  at  the  middle  by  a  fixed  or  sliding  joint,  and  one 
end — the  "  bow,"  or  widest  part — which  is  intended  to  grasp 
the  foetus,  is  fenestrated,  or  perforated  by  a  wide  opening;  at 
the  other  end  is  the  handle. 

The  reason  why  forceps  have  never  come  into  general  use 
in  veterinary  obstetrical  operations — except  with  the  smaller 
animals — is  not  so  much  from  a  prejudice  against  novelties 


Fig.  132.— Simple  Short  Fig.  133.— Paktueition  Hook. 

Crotchet- FoKCEPs.  (Vogel'.'s.) 

(Small  Harms.) 

and  innovations,  as  because  they  are  really  not  adapted  for 
this  kind  of  practice,  unless  in  a  very  modified  form,  to  be 
presently  noticed.  Eainard  remarks  :  "  Medical  men  will  be 
astonished  that  I  have  not  mentioned  the  forcejis,  from  which 
they  derive  such  great  advantages.  This  instrument,  which 
can  seize  a  round  head,  like  that  of  a  child,  when  each  blade 
fits  exactly  throughout  its  whole  length,  will  have  much  less 
hold  on  that  of  animals,  which  is  elongated,  flattened  at  the 
sides,  and  otherwise  but  little  yielding.  When  the  forceps  is 
applied  to  the  foal  or  calf,  it  slips  and  is  useless.  Otherwise, 
the  readiness  with  which  cords  can  be  attached  to  the  head 
and  limbs  renders  these  in  every  way  preferable  to  this 
instrument.  What  the  forceps  cannot  do,  the  cords  can  ;  and 
they  have  the  additional  advantage  that  they  scarcely  occupy 
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any  space  in  the  pelvic  canal.  The  pelvis  of  our  animals  is 
nearly  rectilinear  ;  with  the  cords  we  pull  in  a  straight  line  ; 
what  more  could  the  forceps  do?  The  entire  hand  can  be 
introduced  freely  into  the  pelvis,  and  moved  about  easily. 
This  cannot  be  done  in  human  accouchements."  There  is 
no  known  forceps  capable  of  affording  such  a  solid  purchase, 
and  at  the  same  time  one  so  harmless,  as  good  cords  fixed  on 
the  pasterns,  or  a  halter  properly  placed  on  the  head. 

Though  an  instrument  resembling  the  human  forceps  is 
not  at  all  adapted  for  extracting  the  foetus  in  such  animals  as 
the  mare  or  cow,  and  though  in  the  cords  and  halter  an 
excellent  substitute  is  found,  yet  modified  forceps,  which  might 
be  designated — if  not  from  their  shape,  at  least  from  their 
action — crotchet-forceps,  have  been  long  employed  by  veterinary 
obstetrists,  and  with  much  advantage  in  certain  cases.     The 


Fig.  134. — Ckotohet-Fokobps.     (Tallich's.) 

simplest  of  these  consists  merely  of  two  short  crotchets,  the 
points  opposite  each  other,  and  a  cord  passing  through  both 
eyelets  (Fig.  132).  The  hooks  can  be  inserted  near,  but 
opposite  to,  each  other,  on  each  side  of  the  spine,  pelvis,  head, 
flanks,  etc.,  the  cord,  when  tightened,  bringing  them  closer 
together,  and  so  concentrating  the  traction.  A  longer 
crotchet-forceps,  with  a  wider  curve  at  the  points,  is  not 
infrequently  used  with  success  in  breech  presentations  with 
the  hind-limbs  retained  ;  the  points  are  inserted  towards  each 
flank,  penetrating  as  far  as  the  shaft  of  the  ilium. 

To  render  their  hold  more  secure,  these  crotchet-forceps 
are  sometimes  jointed ;  the  points  are  sharp,  and  one  point 
lies  in  a  slight  notch  on  the  opposite  one,  to  render  their 
introduction  into  the  uterus  more  safe,  and  also  to  prevent 
accidents,  should  the  tissues  in  which  the  points  are  im- 
planted give  way.  A  cord  passes  through  eyelets  at  the 
extremities  of  the  blades,  as  in  the  other  models ;  but  some- 
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times  the  eyelets  are  in  opposite  directions,  and  the  ends  of 
the  branches  in  which  they  are  pierced  are  bent  towards 
each  other. 

Some  of  the  models  of  crotchet-forceps  have  a  spring  intro- 
duced between  the  branches,  and  behind  the  joint,  as  in 
Tallich's  short  instrument  (Fig.  134),  the  jaws  of  which  are 
bent  to  one  side,  and  toothed  ;  it  ii  intended  to  secure  a  hold 
of  the  foetus,  and  make  traction  on  parts  to  which  neither 
cords  nor  crotchet  can  be  applied — as  the  skin  of  the  cheek, 
or  the  nose  or  ear,  when  the  head  is  thrown  back  towards  the 
flank  in  the  anterior  presentation. 

Another  instrument  of  this  description  has  been  devised  by 
a  Belgian  veterinary  surgeon,  Andr6,  which  he  designates  a 
pince-forceps  or  accroche-fcetus.  This  is  not  unlike  the  instru- 
ment fixed  in  the  nose  of  a  bull  in  order  to  lead  the  animal. 


Fig.  135.— ANDEi's  Cbotchet-Foeoeps. 


The  points  of  the  jaws  are  bevelled  to  fit  into  each  other,  the 
bevel  being  grooved.  In  one  of  the  jaws  is  a  small  hole,  into 
which  is  fixed  a  string  that  passes  through  the  eyelet  at  the 
end  of  the  opposite  branch,  and  which  is  pulled  at  when  it  is 
desired  to  open  the  forceps.  The  two  branches  behind  the 
joint  are  very  short,  and  through  the  eyelet  of  each  passes  a 
strong  cord,  the  two  ends  of  which  soon  unite  into  a  single 
piece  (Fig.  135).  When  this  is  pulled  at  the  jaws  close,  as  in 
the  other  jointed  examples,  and  they  remain  all  the  more 
firmly  closed  as  the  traction  is  great.  In  order  to  use  the 
instrument,  it  is  passed  by  the  hand  into  the  uterus ;  the 
jaws  are  fixed  on  the  part  to  be  drawn  at,  by  first  pulling, 
outside  the  vulva,  at  the  string  which  opens  them,  pushing 
the  points  against  or  over  the  part  ;  then,  when  this  is 
between  the  points,  drawing  at  the  single  cord  which  closes 
them      This  is  acknowledged  to  be  rather  an  instrument  for 
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holding  or  fixing  a  certain  region,  and  not  for  exercising 
tractile  force  upon.  Andr6  has  often  applied  it  successfully 
to  the  lower  and  upper  jaw,  or  to  the  ear,  to  bring  the  head 
into  a  good  position  ;  to  the  tendo  Achillis,  in  order  to  raise  a 
hind-limb,  which'  the  hand  alone  could  not  do ;  to  the  fore- 
limbs,  etc. 

With  regard  to  the  smaller  animals,  such  as  the  bitch,  sow, 
sheep,  or  goat,  in  them  we  may  often  use  the  crotchet,  small 


1-  2.  3.  4. 

Fig.  136. — Paktukition  Forceps  foe  the  Smaller  Animals. 
] ,  Holler's  ;  2,  De  Bruin's  ;  3,  Hobday's  ;  4,  Sewell's. 

ordinary  forceps,  or  a  small-sized  model  of  the  human 
forceps,  with  advantage.  Various  patterns  are  in  use,  some 
of  them  fenestrated,  others  not  ;  some  resemble  polypus- 
forceps,  while  others,  again,  are  grooved,  serrated,  or  toothed, 
at  the  ends  of  the  blades.  An  essential  which  should  not  be 
lost  sight  of  in  the  forceps  for  such  small  animals  as  the 
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bitch  or  cat  is  that  the  blades  should  be  sufficiently  long  to 
seize  not  only  the  head,  but  much,  if  not  all,  of  the  body  of 
the  foetus.  If  they  are  short  in  the  blades,  they  cannot  be 
made  to  grasp  sufficient  of  the  fcetus  to  remove  it ;  while  the 
joint  bemg  close  to  the  vulva,  or  even  within  the  vagina,  is 
likely  to  pinch  the  mucous  membrane,  and  cause  the  mother 
considerable  pain. 

Another  point  of  importance  in  selection  is  that  the  handles 
should  not  overlap.  In  applying  these  instruments,  great 
care  must  be  taken  not  to  pinch  or  grasp  the  mucous  mem- 
brane of  the  uterus  or  vagina  instead  of  the  fcetus.  This 
will  especially  occur  if  the  handles  overlap. 

When  the  bitch  is  large  or  of  moderate  size,  forceps  may 
be  employed  with  advantage,  though  they  must  be  of  various 


Fig.  ia7. — McKexny's  Bitch  Foeceps. 


dimensions.  But  when  the  animal  is  very  small,  as  is  usually 
the  case  in  difficult  parturition  in  this  species,  the  space 
occupied  by  the  bows  of  the  forceps — if  they  are  ever  so  thin 
— so  increases  the  volume  of  the  mass  which  has  to  pass 
through  the  pelvic  canal  that  this  instrument  cannot  be  used. 

A  very  useful  instrument  which  does  much  to  overcome  this 
defect  has  been  invented  by  J.  McKenny,  Esq.,  M.E.C.V.S., 
Dublin.  Each  blade  of  the  forceps  ends  in  a  flattened  curved 
portion.  A  small  screw  about  the  middle  of  one  blade  slides 
in  a  slot  in  the  other,  thus  presenting  a  freely  movable  gliding 
joint.  One  blade  with  the  slot  in  it  may  first  be  put  in 
apposition  in  the  uterus,  then  the  other  in  the  closed  position 
of  the  forceps  is  passed  into  the  vagina,  and  the  forceps  is 
opened  so  that  the  second  blade  may  reach  the  opposite  side 
of  the  foetus,  or  portion  of  the  foetus, 

A  good  plan  to  adopt  in  order  to  facilitate  the  application 
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of  the  forceps  is  to  have  the  foetus  fixed  at  the  entrance  to  the 
pelvis  by  abdominal  manipulation  of  an  assistant.  Before 
applying  traction,  it  is  always  necessary  to  examine  with  the 
finger  to  make  certain  that  the  foetus  only  is  included  in  the 
blades  of  the  forceps. 


THE  EMPLOYMENT  OF  FORCE  IN  DYSTOKIA. 

In  connection  with  obstetrical  operations,  a  rather  impor- 
tant question  to  be  considered  is  the  employment  oi  force  in 
the  artificial  extraction  of  the  foetus.  For,  as  has  been  shown, 
more  or  less  energetic  traction  is  very  frequently  needed  to 
remove  it  from  its  parent ;  and  those  who  do  not  understand, 
or  are  inexperienced  in  animal  obstetrics,  are  sometimes 
astonished,  if  not  horrified,  at  hearing  of  the  amount  of 
pulling  which  the  foetus  has  to  undergo,  and  the  parent  sus- 
tain, before  delivery  can  be  effected  in  some  cases.  Yet  force 
is  as  a  rule  absolutely  necessary,  even  in  embryotomy ;  and 
though  some  of  the  various  points  with  regard  to  it  are  not 
yet  sufficiently  ascertained,  and  differences  of  opinion  exist 
with  regard  to  them,  yet  it  is  a  subject  well  deserving  the 
attention  of  the  obstetrist,  and  especially  the  junior  prac- 
titioner. 

The  indications  for  forced  extraction  have  been  given  in 
preceding  chapters  ;  they  are  chiefly  to  be  found  in  the  small- 
ness  or  deformity  of  the  maternal  genital  canal ;  excessive 
development  of  the  foetus — wholly  or  partially,  or  distortion  ; 
malposition  of  parts  which  cannot  be  remedied ;  or  morbid 
conditions  that  hinder  birth.  Forced  extraction  is  usually 
preferable  to  embryotomy  and  Caesarian  section  in  those  cases 
in  which  the  passage  of  the  foetus — whether  alive  or  dead — 
appears  to  be  possible  without  serious  injury  to  the  mother; 
and  because  of  the  greater  width  of  the  pelvis  of  the  mare,  it 
is  more  likely  to  be  successful  in  that  animal  than  in  the  cow. 

Direction  of  Traction. 

With  animals,  the  pelvis  is  somewhat  cylindrical ;  and  its 
axis — almost  rectilinear ^can  readily  be  determined  by  a  line 
passing  from  the  centre  of  the  anterior  circumference  to  the 
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centre  of  the  vulva,  or  somewhat  towards  the  middle  of  the 
line  uniting  the  two  superior  ischiatic  tuberosities.  Traction 
should  therefore  be  made  in  the  direction  of  this  axis 
(Fig.  188,  AB)  ;  and  this  line  of  traction,  happily  for  the 
veterinary  obstetrist,  and  thanks  also  to  the  flexibility  of  the 


Fig.  138. — Diagram  of  the  Pelvic  Axis.     (Saint-Cye.) 

cords  which,  in  his  practice,  take  the  place  of  the  forceps, 
offers  no  serious  difficulty.  At  p.  178  it  was  shown  that  this 
direction  can  vary,  and  may  be  modified  according  to  the 
presentation — and  more  particularly  the  position — of  the 
fcetus,  and  also  according  to  the  period  of  labour. 


Degree  of  Traction. 

When  passing  through  the  pelvic  cavity,  the  foetus  under- 
goes a  certain  amount  of  compression,  proportionate  to  the 
uterine  contractions  or  the  external  traction  which  determines 
its  progression  outwards  ;  at  the  same  time,  this  compression 
produces  a  kind  of  reaction  in  the  body  of  the  foetus,  and 
gives  rise  to  an  eccentric  pressure  against  the  walls  of  the 
passage,  related  to  that  which  itself  experiences.  The  ques- 
tion is  therefore  limited  to  the  amount  of  force  necessary  to 
overcome  the  resistance  that  prevents  the  onward  progress  of 
the  foetus,  without  injuring  either  the  latter  or  the  parent. 
In  veterinary  obstetrics  we  have  no  fixed  data  to  rely  upon ; 
but  the  experiments  of  Joulin,  Delore,  and  Poullet,  alluded  to 
by  Saint-Cyr,  may  afford  some  idea  of  the  resistance  offered 
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by  the  pelvic  girdle  to  the  eccentric  pressure.  These  authori- 
ties found  that  if  a  rounded  body — a  ball,  for  instance,  to 
represent  the  head  of  a  foetus — is  attempted  to  be  pulled 
through  the  pelvis  of  a  woman,  it  requires  a  force  repre- 
sented by  375  to  441,  and  even  as  much  as  635  pounds 
(estimated  by  the  dynamometer),  to  produce  such  serious 
lesions  as  fracture  in  the  bones  or  disunion  of  the  symphyses. 
But  it  must  not  be  concluded,  from  this  result,  that  such 
powerful  traction  can  be  practised  with  impunity  in  woman. 
In  the  first  place,  the  child  could  not  be  extracted  alive,  for 
its  existence  appears  to  be  compromised  if  the  degree  o£ 
traction  by  the  forceps  exceeds  from  132  to  154  pounds ;  and 
in  order  that  the  pelvis  of  woman  could  resist  such  pressure, 
certain  conditions  are  required  which  we  never  meet  with  in 
ordinary  practice  ;  for  instance,  the  pressure  should  be  equally 
applied  to  every  part  of  the  bony  girdle  in  contact  with  the 
head  of  the  foetus.  But  this  does  not  take  place  with  the 
ordinary  forceps,  which,  even  in  the  hands  of  the  most 
expert  accoucheur,  not  only  acts  as  a  traction  agent,  but  at  a 
given  moment  is  unfortunately  transformed  into  a  lever  of 
the  first  or  second  kind,  whose  power  is  incalculable,  and 
which,  resting  on  two  opposite  points  of  the  pelvic  circum- 
ference, may  burst  it,  without  the  dynamometer  showing  any- 
thing more  than  a  relatively  feeble  degree  of  traction. 

Otherwise,  it  is  not  only  the  bones  which  have  to  be  con- 
sidered, but  also  the  soft  parts,  which,  pressed  between  the 
foetal  head  and  the  hard  pelvic  circumference,  may  be  bruised, 
crushed,  or  lacerated,  to  a  variable  degree,  if  the  compression 
exceeds  a  certain  limit.  This  pressure,  however,  is  always 
considerable ;  for,  according  to  Chassagny,  when  a  tractile 
force  of  50  kilogrammes  is  exercised  on  the  head  of  a  foetus 
seized  by  the  ordinary  forceps,  we  may  calculate  that  each 
square  centimetre  of  surface  of  the  pelvic  walls  sustains  a 
pressure  of  1,800  grammes,  even  in  the  most  favourable  con- 
ditions, though  it  may  be  as  much  as  6  kilogrammes  or 
more,  according  to  circumstances. 

From  some  measurements  made  by  Saint-Cyr,  the  pelvis 
of  the  mare  and  cow,  which  is  nearly  cylindrical,  may  be 
reckoned  at  1,600  square  centimetres  (248  inches)  of  internal 
surface  ;  and  it  is  on  this  expanse  that  is  distributed,  in  a 
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nearly  uniform  manner,  the  eccentric  pressure  which  the 
chest  of  the  foetus  transmits  to  the  walls  of  the  genital  canal, 
to  which  it  is  very  closely  applied  during  its  passage  out- 
wards. If,  then,  it  be  admitted  that  the  total  of  this  eccentric 
pressure  amounts  to  about  one-half  the  tractile  force  expended 
on  the  foetus,  it  will  be  easy  to  find,  by  a  simple  calculation, 
the  pressure  on  each  square  inch.  Supposing  the  traction  to 
be  equal  to  1,540  pounds — the  estimated  strength  of  seven  or 
eight  men  pulling  with  all  their  force  at  the  cords— the 
pressure  on  each  square  inch  would  be  about  7f  ounces,  or 
one-half  that  exerted  on  the  same  extent  of  surface  with  a 
tractile  force  of  132  pounds  in  woman  ! 

Saint-Cyr  does  not  pretend  that  these  calculations  give  a 
rigorously  exact  measure  of  what  really  takes  place  during 
parturition ;  but  he  believes  they  may  assist,  up  to  a  certain 
point,  in  explaining  certain  facts  in  comparative  obstetrics 
which  otherwise  would  remain  obscure — how,  for  instance, 
natural  birth,  which  is  always  so  painful  in  woman,  is  com- 
paratively painless  in  the  larger  animals ;  and  why  traction, 
the  very  idea  of  which  alarms  the  accoucheur  of  woman,  is 
in  the  majority  of  instances  so  well  sustained  by  the  veterinary 
surgeon's  patients. 

It  must  be  confessed,  however,  that  we  have  as  yet  no 
certain  data  by  which  we  can  estimate  the  exact  amount  of 
force  necessary,  or  which  may  be  employed  without  danger ; 
and  on  this  point  the  opinions  of  the  best  authorities  are 
widely  divergent.  Some  declare  for  moderate  traction — two, 
three,  or  four  men  at  the  most,  pulling  simultaneously  at  the 
cords  with  all  their  force,  are,  in  their  opinion,  quite  sufficient 
in  all  cases  if  well  managed ;  and  they  assert  that  it  is  rash 
and  dangerous  to  employ  more.  Others  do  not  hesitate  to 
have  recourse  to  more  energetic  traction,  and  are  not  afraid 
of  employing  the  combined  strength  of  six,  eight,  or  ten 
strong  men,  being  convinced  that  the  parent  suffers  more 
from  protracted  labour  than  from  powerful  traction — and  not 
infrequently  their  success  justifies  their  boldness. 

Donnarieix  admits  that  three  assistants  are  usually  suffi- 
cient with  the  cow — one  at  the  head,  another  at  the  tail,  and 
the  third  to  aid  the  operator ;  while  ten  are  needed  for  the 
mare— one  at  the  head,  another  holding  the  rope  which  con- 
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fines  the  limbs  of  the  animal  and  prevents  its  doing  damage, 
a  third  to  hold  the  tail,  a  fourth  to  assist  the  operator,  and 
the  other  five  or  six  to  pull  at  the  foetus  when  necessary. 
Zundel,  however,  is  of  opinion  that  these  numbers  are  some- 
what exaggerated  ;  very  often  not  more  than  three  assistants 
are  required  for  the  cow,  and  if  more  than  six  are  needed  for 
the  mare  it  is  better  to  have  recourse  to  mechanical  means, 
as  too  many  assistants  hamper  the  operator,  and  are  often  in 
each  other's  way,  while  their  united  strength  cannot  be  use- 
fully applied. 

The  assistants  should  be  strong,  and  have  had  some  ex- 
perience in  handling  animals ;  some  of  them  maintain  the 
creature  in  a  favourable  position,  while  the  others  aid  the 
attempts  at  extraction,  under  the  orders  of  the  operator. 
Precautions  should  be  adopted  to  prevent  accidents — espe- 
cially to  the  assistants — from  the  struggles  or  defensive 
movements  of  the  animal ;  and  if  the  traction  is  severe,  the 
latter  should  be  supported  against  it  by  assistants  pressing 
on  the  buttocks,  by  holding  a  rope  or  band  against  these — 
or  even  by  placing  the  hindquarters  against  the  half-door  of 
the  stable.  The  tractile  efforts  should  be  made  simultaneously 
without  jerking,  in  a  continued  and  energetic  manner,  and 
always  in  the  direction  of  the  axis  of  the  pelvis — in  a  straight 
line  behind  the  animal.  The  direction  of  the  traction  may, 
however,  be  a  little  downward  in  the  anterior  presentation, 
lumbo-sacral  position,  until  the  withers  have  passed  through 
the  inlet,  as  by  this  means  the  top  of  the  withers  is  depressed, 
and  this  part  enters  the  pelvis  before  the  sternum.  The 
operator  stands  behind  the  mother,  his  hands  on  the  sides  of 
the  vulva,  which  he  depresses  with  the  cubital  border  of  one 
hand,  while  with  the  back  of  it  he  separates  the  lips,  and 
prevents  their  being  abraded  by  the  cords.  It  is  better  to 
engage  only  one  shoulder  of  the  foetus  at  a  time,  if  possible  ; 
and  when  the  sternum  and  one  shoulder  have  been  carried 
into  the  passage,  then  the  other  shoulder  is  brought  forward 
by  directing  the  assistants  to  pull  a  trifle  towards  the  opposite 
side.  By  acting  in  this  way  with  care,  and  by  slow  though 
continued  efforts  while  the  parent  is  straining,  delivery  will 
be  effected,  if  this  be  possible  by  traction.  The  operator  must 
not  act  hurriedly  or  brusquely,  and  his  hand  should  carefully 
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attend  the  advance  of  the  fcetus,  facilitating  its  passage,  and 
aiding  the  progress  of  the  haunches  by  passing  his  open  hand 
between  them  and  the  maternal  pelvis. 

In  the  posterior  presentation,  when  at  least  one  assistant 
must  be  told  off  to  each  cord,  the  traction  should  be  moderate, 
or  even  gentle  at  first,  until  the  operator's  hand  has  adjusted 
the  fcetus  as  much  as  possible.  In  addition,  the  latter,  besides 
directing  his  assistants,  must  frequently  himself  guide  the 
traction  by  the  disengaged  hand,  and  personally  exert  himself 
in  the  extraction  of  the  young  creature,  separating  the  lips  of 
the  vulva,  and  pressing  them  towards  the  pelvis  when  they 
are  pushed  outwards  by  the  advancing  foetus,  lubricating  the 
latter  and  the  genital  canal  when  necessary,  etc. 

With  the  smaller  animals  the  operator  himself  applies  the 
needed  force,  though  an  assistant  is  usually  necessary  to 
hold  the  creature.  Generally,  very  little  traction  can  be 
made,  because  of  the  danger  of  tearing  the  fcetus  in  pieces,  and 
what  is  employed  should  be  gentle  and  sustained ;  indeed, 
the  foetus  should  be  held  steady,  traction  only  made  during 
the  expulsive  efforts  of  the  mother,  and  then  lightly  and 
steadily. 

Means  for  Developing  the  Necessary  Force. 

Hitherto  the  employment  of  human  or  manual  force  in  the 
extraction  of  the  foetus  has  only  been  considered,  and  this,  of 
course,  is  that  which  is  generally  resorted  to  at  first.  But  it 
is  not  the  only  force  that  may  be  employed,  and  especially  if 
it  is  desirable  to  exercise  very  powerful  traction.  It  is  true 
that  empirics  and  amateurs  have  often  adopted  the  barbarous 
expedient  of  attaching  the  cords  fixed  on  the  foetus  to  a  horse 
or  ox,  and  by  making  the  latter  exert  its  strength,  to  tear  the 
young  creature  through  the  maternal  passage.  Eainard  men- 
tions that,  in  the  Camargue,  those  who  have  the  charge  of 
droves  of  mares,  not  having  the  services  of  a  veterinary  sur- 
geon, yoke  another  mare  to  the  cords  they  fasten  on  the 
fcetus,  and  deliver  the  parturient  animal  in  this  cruel  fashion. 
Being  destitute  of  anatomical  knowledge,  they  act  blindly; 
and,  not  understanding  how  to  adjust  a  malposition,  the  foal 
is  nearly  always  extracted  dead,  and  only  too  frequently  the 
mother  perishes. 
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With  the  object  of  extracting  the  foetus  by  force  when 
manual  traction  is  not  sufficient,  the  windlass,  capstan,  wheel, 
cart,  and  pidleys,  have  frequently  been  used,  and  with  great 
benefit.  Many  veterinarians  consider  the  employment  of 
machines  as  barbarous  as  ox  or  horse  traction,  but  this 
opinion  is  scarcely  just.  They  say  such  machines  are  blind 
instruments  which  cannot  be  directed  at  will,  and  they  prefer 
increasing  the  number  of  men  indefinitely  rather  than  resort 
to  them. 

But  many  of  the  most  intelligent  and  experienced  veterinary 
obstetrists  speak  of  the  great  utility  of  these  machines ;  and 
it  may  be  agreed  that  whenever  the  combined  strength  of 
six  men  is  not  sufficient  to  extract  the  foetus  from  the  larger 
animals,  no  one  should  hesitate  to  employ  one  of  these  articles- 


Fig.  139. — Obstetric  Pulleys. 

Not  only  can  a  greater  tractile  force  be  developed  by  them, 
but  this  force  may  be  diminished  or  increased  at  will,  and  as 
gradually  as  circumstances  may  require.  In  this  direction, 
though  the  windlass,  capstan,  or  wheel,  may  be  utilized,  yet 
for  convenience  in  application,  portability,  and  steady 
graduated  traction,  nothing  can  approach  the  light  obstetric 
pulley  (Fig.  139). 

When  very  powerful  traction  is  required,  whether  manual 
or  machine,  there  is  the  risk — particularly  if  the  animal  is 
standing— of  dragging  it  backwards  until  it  falls,  or  doing  it 
some  injury  unless  the  precaution  is  adopted  of  fixing  it  in 
some  way.  It  is  obvious  that  there  is  great  danger — indeed, 
cruelty — in  attaching  it  merely  by  the  head  or  neck,  and 
allowing  this  to  bear  all  the  strain.  It  is  necessary  to  render 
the  creature  immovable  by  passing  cords,  bands,  or  a  sack, 
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behind  the  thighs  and  above  the  hocks,  bringing  the  ends 
towards  the  animal's  shoulders,  and  maintaining  them  there 
either  by  assistants  or  by  attaching  them  to  the  manger  or 
any  other  part  sufficiently  strong.  A  wooden  bar  placed 
behind  the  thighs  and  secured  to  the  stall-posts  is  also 
serviceable ;  as  is  likewise  an  ordinary  harness  breeching, 
the  front  parts  being  secured  to  rings  in  the  wall  or  manger. 
In  some  cases,  vigorous  assistants,  by  placing  their  back 
against  the  haunches  of  the  animal,  will  offer  sufficient  resist- 
ance to  its  displacement.  Many  practitioners  prefer  throwing 
the  animal  down,  if  it  is  standing,  in  order  to  avoid  the 
dangers  of  being  dragged ;  Schaack  even  asserts  that  the 
body  when  lying  on  the  ground  increases  the  expulsive 
efforts,  and  keeps  the  fcetus  in  the  plane  of  the  pelvis. 
Donnarieix  is  not  afraid  of  seeing  the  animal  dragged  a  little, 
and  recommends  that  the  traction  should  not  cease  in  con- 
sequence. Nevertheless,  during  decubitus  the  operator  is 
more  quickly  fatigued,  besides  being  restrained  in  his  move- 
ments ;  the  necessary  manoeuvres  are  more  difficult  to 
perform,  and  the  weight  of  the  foetus  is  often  an  additional 
obstacle.  And  even  when  the  creature  is  lying,  if  the  traction 
is  very  strong,  it  is  often  necessary  to  prevent  the  body  being 
drawn  backwards. 

All  these  inconveniences  being  recognized  by  Baron,  in 
1858  he  introduced  an  obstretrical  machine  in  the  form  of  an 
apparatus  for  producing  sustained  traction  {appareil  a  traction 
soutenue)  in  the  extraction  of  the  foetus.  This  apparatus 
presses  against  the  hind-quarters  of  the  parturient  animal, 
and  owing  to  its  construction  it  can  not  only  develop  a  very 
energetic  extractive  force  in  the  gentlest  and  most  inoffensive 
way  possible,  but  itself  produces  the  counter-extension  in  an 
exactly  proportionate  degree. 

The  principal  parts  of  the  machine  are— A  kind  of  horse- 
collar  (Fig.  140,  A)  with  three  stalks  (B,  C,  D)  intermediate 
between  this  collar  and  a  broad,  fixed,  female  screw  (E), 
which  receives  a  movable  screw  rod  (H)  that  bears  a  revolvmg 
hook  and  chain  (K)  at  one  end ;  the  other  end  of  the  cham 
has  also  a  hook  to  which  the  cord  or  cords  fixed  on  the  foetus 
are  attached.  The  collar  is  made  of  several  pieces  of  light 
wood  superposed,  and  bound  together  by  an  iron  band  applied 
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to  its  posterior  surface.  This  band  is  perforated  by  three 
screwed  holes  placed  in  a  triangular  position,  and  which 
receive  the  iron  stalks.  The  anterior  face  of  the  collar  is  so 
fashioned  as  to  fit  closely  on  the  hind  parts  of  the  animal,  the 
space  for  the  passage  of  the  fcetus  being  about  20  inches  in 
diameter.  The  intermediate  stalks  (B,  C,  D)  serve  to  transmit 
to  the  collar  the  pressure  exercised  by  the  female  screw  ;  they 
are  about  40  inches  long,  and  each  is  composed  of  two  pieces, 
one  of  these  being  hollow  (4,  5,6),  the  other  solid  (1,  2,  3) : 
consequently  one  fits  into  the  other,  and  the  end  opposite  the 
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Fig.  140. — Bakon's  Obstetmc  Machine.     (Saint-Oye.) 

collar  enters  one  of  the  openings  in  the  flange  of  the  female 
screw  (E)  ;  a  small  thumbscrew  (7,  8,  9)  secures  the  two 
portions  of  the  stalk.  The  female  screw  is  of  iron  or  copper, 
the  flange  being  of  wood,  and  its  circumference  provided  with 
two  handles  to  hold  it  firmly  when  the  machine  is  in  use. 
The  male  screw  (H)  is  of  iron,  and  screwed  to  the  right ;  one 
extremity  articulates  with  the  turning-hook  (I) ;  it  is  screwed 
in  the  contrary  direction  to  the  principal  portion,  so  as  not  to 
become  unscrewed  during  the  operation  ;  the  other  end  has  a 
four-branched  windlass  which  can  be  removed  at  will. 

To  use  the  machine,  the  animal  is  made  to  lie ;  the  cords 
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are  attached  to  the  foetus  in  the  usual  manner  ;  the  windlass 
handle  is  put  on  its  place ;  the  screwed  stalk  (H)  is  introduced 
into  the  female  screw  to  about  as  far  as  J;  the  collar  is 
applied  to  the  animal's  croup,  and  the  three  long  stalks  are 
fixed — one  end  in  the  collar,  the  other  in  the  flange.  An 
assistant  keeps  the  machine  in  equilibrium  by  placing  one  of 
his  hands  on  one  of  the  forked  handles  of  the  flange,  while 
the  other  handle  rests  firmly  on  the  ground.  Another 
assistant,  the  cord  attached  to  the  foetus  being  fixed  in  the 
hook  at  the  end  of  the  chain  (K),  slowly  turns  the  windlass  in 
such  a  direction  as  will  bring  the  extremity  of  the  stalk  (I) 
towards  the  flange,  while  the  operator  superintends  the  ex- 
traction. It  will  thus  be  seen  that  a  strong  traction  is  exerted 
on  the  foetus,  while  a  proportionate  pressure  is  transmitted  to 
the  croup  of  the  parent  through  the  three  long  rods — the 
machine  producing  extension  and  counter- extension  at  the 
same  time,  while  it  also  allows  a  sustained  traction  to  be 
obtained — without  jerks  or  checks,  and  as  powerful  as  may 
be  desired. 

This  machine  has  been  well  tested  in  Prance,  and  received 
the  highest  praise. 

In  conclusion,  it  may  be  said  that  mechanical  traction  is 
preferable  to  that  produced  by  manual  power,  inasmuch  as 
it  is  slower,  more  regular,  its  action  is  more  sustained,  and  it 
is  more  powerful  and  efficacious,  without  imposing  increased 
strain  on  the  parent  or  foetus.  Manual  traction  is  unsteady 
and  jerking,  especially  when  several  men  are  pulling ;  all  the 
men  do  not  pull  alike  or  at  the  same  time;  therefore  even 
during  traction,  however  steady  it  may  aim  to  be,  the  strain 
varies,  as  men  soon  become  fatigued;  whereas  the  machine 
can  maintain  the  traction  for  any  length  of  time  without 
increasing  or  diminishing  it. 

One  of  the  objections  urged  against  machine  traction  is 
that  its  direction  cannot  be  so  easily  varied  upwards,  down- 
wards, or  to  one  side  or  the  other,  as  manual  traction.  But 
this  is  a  very  trifling  objection,  and  it  may  be  nearly,  if  not 
altogether,  overcome  by  making  assistants  press  against  the 
cord  or  cords,  so  as  to  give  these  the  necessary  direction. 

When  powerful  traction  is  required,  whether  it  be  manual 
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or  mechanical,  great  attention  is  necessary  in  guiding  the 
foetus  through  the  genital  canal,  so  as  to  prevent  injury  to 
the  parent.  The  traction  should  cease  in  the  intervals 
between  the  labour  pains,  and  the  efforts  ought  not  to  be 
continuous  ;  the  animal  should  be  allowed  intervals  of  rest, 
and  time  be  given  for  the  genital  canal  to  dilate  and  adapt 
itself  to  the  passage  of  the  foetus.  Severe  and  injudicious 
traction  may  be  productive  of  the  most  serious  results.  Even 
when  the  operation  is  nearly  terminated,  care  will  be  requisite 
in  order  to  prevent  inversion  of  the  uterus.  This  accident 
may  be  obviated  by  careful  manipulation  and  abundant 
injection  of  emollient  fluids. 


CHAPTEE    IX 

EMBRYOTOMY 

Embeyotomy,  or  embnjulcia,  is  the  name  given  to  every  opera- 
tion which  has  for  its  object  the  reduction  in  volume  of  the 
foetus  at  parturition,  by  mutilating  or  dividing  it,  so  as  to 
allow  it  to  be  extracted  by  portions  when  it  cannot  be  delivered 
whole.  It  is  a  generic  term  for  a  number  of  operations  very 
different  in  their  character,  and  performed  on  the  foetus  either 
while  it  is  wholly  retained  in  the  uterus,  or  more  or  less 
engaged  in  the  genital  passage. 

The  operations  may  be  practised  on  various  parts  of  the 
young  creature— head,  limbs,  or  body— and  they  facilitate 
the  removal  of  one  or  more  parts,  so  that  the  remainder  can 
be  removed  from  the  uterine  cavity. 

The  conditions  which  generally  require  recourse  to  embry- 
otomy have  been  indicated.  They  are — Deformities  of  the 
maternal  pelvis — either  congenital  or  acquired,  constitutional 
or  accidental — which  prevent  extraction  of  the  intact  foetus, 
this  condition  being,  however,  very  rare  in  animals ;  hystero- 
cele ;  disproportion  betiveen  the  size  of  the  foetus  and  the  genital 
canal;  certain  kinds  of  monstrosity ;  particular  malpresenta- 
tions  and  malpositions  of  limbs  or  body,  as  well  as  irreducible 
distortions  of  the  foetus;  death  of  the  foetus,  when  its  retention 
in  the  uterus  has  given  rise  to  intense  emphysema,  which 
hinders  delivery ;  certain  diseases  of  the  foetus,  as  hydro- 
cephalus, ascites,  oedema,  etc.  Indeed,  embryotomy  is 
ndicated  in  every  case  when  parturition  cannot  be  accom- 
plished by  the  other  measures  already  mentioned,  without 
seriously  compromising  the  life  or  future  usefulness  of  the 
parent. 

Division  of  the  foetus  is  very  often  a  heavy  and  fatiguing 
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task ;  and  it  may  be  remarked  that,  however  easy  it  may  be 
to  lay  down  rules  and  give  directions  as  to-  how  the  operation 
should  be  conducted,  only  those  who  have  had  experience  of 
it  can  testify  that  it  is  much  easier  to  write  and  to  speak  than 
to  act,  and  that  some  of  the  manoeuvres  so  complacently 
recommended  by  those  who  have  but  little  knowledge  of 
the  practical  part  of  veterinary  obstetrics  cannot  be  carried 
out. 

The  fact  that  only  one  hand  can  be  employed  in  the  uterus, 
that  this  organ  is  applied  close  to  the  foetus  when  the  "  waters  " 
have  escaped  for  some  time,  that  the  membranes  are  adhesive 
and  cling  to  the  fingers,  and  that  the  flaccid  tissues  of  the 
young  creatures  glide  away  from  the  cutting  instrument — as 
they  can  only  be  rendered  tense  in  certain  circumstances  by 
the  cords  or  crotchets — all  this  testifies  that,  combined  with 
the  straining  of  the  mother,  the  removal  of  the  foetus  by 
instalments  in  the  larger  animals  imposes  a  severe  strain  on 
the  veterinary  surgeon's  physical  and  mental  powers. 

It  must  be  stated  that  embryotomy  cannot  be  restricted  to 
definite  rules  which  shall  be  applicable  to  every  case ;  the 
operation  must  vary  according  to  circumstances,  and  these  are 
often  of  the  most  diverse  kind.  In  very  many  instances, 
before  the  veterinarian  is  called  in,  rude  and  misguided  hands 
have  greatly  complicated  the  case,  and  caused  so  much  injury 
and  swelling  to  the  maternal  organs  that  the  difficulties  are 
increased  manifold. 

But,  as  in  everything  else,  there  is  a  right  way  and  a  wrong 
way  of  operating,  apart  from  the  collateral  difficulties  of  the 
operation;  and  though  no  fixed  rules  can  be  laid  down  for 
every  case  which  requires  embryotomy,  yet  there  are  direc- 
tions, based  on  the  results  of  practical  experience,  which 
afford  a  general  and  trustworthy  summary  of  the  most 
important  points  to  be  observed — by  the  young  practitioner 
more  particularly.  These  directions  will  now  be  alluded  to 
in  treating  of  the  incision,  excision,  or  ablation,  of  those  parts 
of  the  foetus  which  are  selected  for  operation — these  being  the 
head,  limbs,  and  body.  But  the  instruments  in  actual  use,  or 
which  are  recommended  for  performing  embryotomy,  must 
first  be  noticed. 
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Embryotomy  Instruments. 


The  performance  of  embryotomy  necessitates  the  use  of 
surgical  appliances  for  the  division,  puncture,  or  removal,  of 
certain  parts ;  and  as  these  operations  have  to  be  effected 
either  in  the  genital  canal  or  in  the  cavity  of  the  uterus,  the 
manipulation  of  cutting  instruments  in  such  a  confined  space 
by  one  hand,  under  all  the  disadvantages  of  distance  from 
the  operator,  the  struggles  and  paralyzing  straining  of  the 
mother,  and  without  the  aid  of  vision  to  guide  and  direct, 
renders  the  task  peculiarly  difficult  and  dangerous.  These 
difficulties  and  dangers  have  stimulated  the  inventive  faculties 
of  veterinaria,ns  for  a  long  time,  in  devising  instruments  by 
which  they  might  operate  quickly  and  safely,  and  so  obviate 
fatigue  and  danger  to  themselves,  and  exhaustion  and  risk  to 
the  parturient  animal. 

It  is  needless  to  remark  that  many  of  these  instruments 
have  never  come  into  general  use,  either  because  they  did  not 
fulfil  the  requirements  claimed  for  them,  or  because  they  were 
too  complicated  or  expensive.  Sometimes,  also,  prejudice 
rather  conflicts  with  the  introduction  of  any  novelty  in  this 
direction,  while  long  experience  often  enables  the  practitioner 
to  achieve  the  desired  end  with  instruments  which  would  be 
useless,  if  not  dangerous,  in  the  hand  of  a  less  expert 
obstetrist. 

So  it  is  that,  for  nearly  all  cutting  operations,  an  ordinary 
pocket-knife  or  bistoury  is  sometimes  the  only  instrument 
employed,  the  operator  being  satisfied  if  the  spring  is 
sufficiently  strong  to  prevent  the  blade  shutting  up  in  the 
handle  when  it  is  used  in  the  uterus.  Eainard  preferred  an 
ordinary  knife,  with  a  blunt  point  and  a  convex  cutting  edge  ; 
others  use  a  bistoury  cach6.  Even  small  pocket-knives  of 
various  sizes  are  utilized  for  this  purpose,  and  one  of  Mr. 
Cartwright's  embryotomy  knives  is  not  unlike  a  gardener's 
large  pruning-knife.  In  the  use  and  preference  for  knives, 
much  must  depend  upon  custom  and  the  expertness  of  the 

°^N?vertheless,  convenience,  safety,  and  the  absence  of  long 
experience,  demand  that  proper  instruments  be  devised  for  this 
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operation.  One  of  the  earliest  to  introduce  a  convenient  and 
efficient  embryotome  was  Giinther,  who  in  his  work,  published 
in  1830,  figures  an  instrument  which  is  fixed  on  the  finger  by 
a  ring,  the  cutting  edge  of  the  blade— which  is  about  2  inches 
long — being  somewhat  concave.  This  embryotome  has  been 
slightly  modified  in  various  ways  by  different  practitioners, 
sometimes  having  two  narrow  rings,  so  as  to  grasp  more  of 
the  finger,  at  other  times  having  in  addition  a  small  button 
on  the  back  of  the  blade  for  the  finger  to  press  upon,  while 
the  blade  itself  has  been  made  more  curved,  straighter,  longer. 


Fio.  141. — Finger  Embryotomy  Knives. 


or  like  the  blade  of  a  fleam.  This  instrument  is  the  prototype 
of  the  ring  scalpel  invented  by  Dr.  Simpson,  of  St.  Andrews, 
for  opening  the  head  of  the  human  foetus.  An  improve- 
ment in  this  instrument  is  having  a  hole  at  the  opposite  end 
of  the  blade  (Fig.  141),  through  which  a  piece  of  cord  or  tape 
can  be  passed  and  tied  round  the  wrist  to  prevent  the  knife 
slipping  from  the  finger  and  falling  into  the  cavity  of  the 
uterus.  Indeed,  this  is  a  wise  precaution  with  all  the  short 
instruments  introduced  into  the  genital  organs,  as  the  con- 
tractions of  the  uterus,  struggles  of  the  animal,  and  the 
position  of  the  hand,  as  well  as  the  slipperiness  caused  by  the 
presence  of  mucus,  etc.,  only  too  often  render  the  hold  of  the 
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mstmmeiit  very  insecure.  The  middle  finger  of  the  operating 
hand  IS  passed  through  the  ring,  and  the  other  fingers  enclose 
the  blade,  which  is  in  this  way  safely  conveyed  to  the  part  of 
the  foetus  which  is  to  be  incised.  The  finger-knife  is  the 
most  useful  instrument  in  embryotomy. 

Giinther  also  introduced  another  form  of  embryotome,  which 
has  likewise  continued  in  use,  and  has  been  more  or  less 
altered  or  improved  in  shape.  This  consists  of  a  blade  that 
can  be  made  to  slide  out  and  in  a  handle  by  the  thumb  of 
the  hand  holding  it.     It  can  therefore  be  introduced  into  or 


Fig.  142. — Guarded  Embeyotomt  Knives  with  Sliding  Guard. 
a,  Closed  ;  6,  open. 


Fig.  143. — Guarded  Embryotomy  Knife  with  Spring  Sliding  Blade. 


withdrawn  from  the  genital  passage  without  risk  of  injury  to 
the  maternal  organs. 

Another  kind  of  embryotome  is  one  not  unlike  an  ordinary 
large  scalpel,  on  one  side  of  which  glides  a  blade-guard  that 
can  also  be  moved  backwards  or  forwards  by  the  thumb  of 
the  hand  that  holds  it.  This  is  a  very  convenient  knife 
(Fig.  142) ;  there  is  also  a  similar  embryotome,  projected  from 
the  handle  by  pressure  of  the  finger  on  a  button  when  the 
incision  is  to  be  made,  and  which  is  perhaps  preferable  to  any 
others.  Unsworth's  embryotome  is  somewhat  similar,  the  blade 
being  projected  from  the  side  of  the  handle  by  means  of  a 
spring  pressed  upon  by  the  finger.  One  great  difficulty  with 
all  these  guarded  embryotomy  knives  is  to  manipulate  them — 
i.e.,  close  or  open  them  within  the  uterus. 
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A  long  embryotome  fixed  on  a  handle  and  about  30  inches 
in  length,  is  sometimes  very  serviceable  (Fig.  145) ;  the  blade 
is  semicircular,  the  concave  border  and  point  being  very 
sharp.  This  instrument  is  extolled  for  its  usefulness  in 
cutting  through  the  muscles  subcutaneously,  and  especially 
in  separating  the  limbs  from  the  trunk.     A  probe  point  to 


Fig.  144. — Unswokth's  Spring  Embkyotome. 

the  embryotome  allows  it  to  be  more  easily  manipulated 
■without  danger  to  the  uterus.  It  may  even  be  employed  to 
cat  through  the  ribs  during  evisceration,  or  through  the  pelvic 
bones. 

Subcutaneous  embryotomy  is  at  times  very  necessary, 
but  after  the  skin  has  been  incised  great  difficulty  is  often 
experienced  in  separating  it  from  the  textures  beneath,  by 


Fig.  145. —  Long-Handled  Embkyotome. 


Fig.  146. — Long-Handled  Pbobe-Pointed  Embkyotome. 


tearing  through  the  connective  tissue.  This  is  found  to  be 
the  case  more  particularly  in  amputating  the  shoulder,  when 
the  fingers  become  fatigued  in  trying  to  pass  them  beneath 
the  skin.  To  facilitate  this  part  of  the  operation,  different- 
shaped  spatulas  have  been  devised,  which  do  the  work  of  the 
fingers  in  liberating  the  skin  from  the  parts  it  covers.  One 
of  these  spatulas  used  by  Cartwright  consists  merely  of  a  thin 
but  rigid  blade  of  iron,  about  7  inches  long  and  one  or  one 
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and  a  quarter  inch  wide,  the  edges  being  smooth  and  rounded, 
and  one  end  fixed  in  a  wooden  handle. 

Carsten  Harms  employs  a  double  spatula  about  3  feet  in 
length  ;  the  blade  at  each  end  is  about  1  inch  wide  and 
2  inches  long,  the  intermediate  portion  being  simply  a  round 


Fig.  147.— JJe  Bruin's 
Spatula. 


Fir;.  148. — Carsten 
Hakms'  Spatula. 


Fig.  149.— Obstetric 
Chisel. 


rod  about  half  an  inch  thick ;  one  end  is  a  little  bent  to  one 
side  (Fig.  148).  This  instrument  can  be  used  with  both 
hands  and  is  more  firmly  held  than  a  one-hand  spatula. 

Ungefrohrn   proposes   another    but    somewhat   differently 
shaped  spatula.     This  measures  about  25  inches,  the  stalk 
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being  about  three-eighths  of  an  inch  thick,  and  the  blade 
2  inches  long  and  somewhat  crescent-shaped ;  the  convex 
border  is  most  useful  in  raising  the  skin,  particularly  in  parts 
where  the  connective  tissue  is  close  and  resisting.  The  blade 
must  be  pretty  strong,  and  slightly  convex  on  one  side,  con- 
cave on  the  other.  The  other  end  has  a  wide  eyelet  as  a 
handle. 

The  section  of  bones,  though  not  often  necessary,  is  never- 
theless sometimes  required  to  be  made,  and  it  is  found  to  be 
no  easy  matter — with  the  larger  bones  especially.  For  this 
purpose  chisels,  saws,  and  forceps,  have  been  proposed  and 
employed.  A  very  simple  and  effective  bone-chisel  is  made 
of  the  best  steel,  and  including  the  handle  it  is  about 
32  inches  in  length ;  the  chisel  portion  is  a  little  more  than 
2  inches  long,  and  one  and  a  half  inch  broad ;  only  the  middle 
portion  at  the  end  is  sharp,  the  two  corners,  which  project 
a  little,  being  blunt  and  rounded,  as  are  also  the  sides.  The 
edge  may  be  made  concave  or  angular.  The  chisel  is  applied 
to  the  desired  bone  by  the  operator,  and  an  assistant  drives  it 
through  the  tissue  with  a  mallet. 

Marggraff's  "  Stemmeisen,"  or  chisel,  is  not  unlike  a  joiner's 
chisel  in  shape ;  the  instrument  itself  is  7  or  8  inches  long, 
and  at  its  cutting  edge  (end),  which  is  very  sharp,  it  is 
one  to  one  and  a  quarter  inch  broad.  The  sides  are  well 
rounded,  and  the  instrument  gradually  tapers  as  it  reaches 
the  handle,  into  whjch  it  is  fixed.  This  handle  is  a  round 
piece  of  hard  wood  about  3  feet  long  and  about  2  inches  in 
diameter,  with  a  ferrule  at  the  end  into  which  the  chisel  is 
fixed,  as  in  the  ordinary  carpenter's  chisel.  The  cutting  end 
of  the  instrument  is  carried  by  the  right  or  left  hand  to  the 
part  of  the  foetus  to  be  incised,  while  the  handle  is  held  by 
the  other  hand.  The  two  hands  can  in  this  way  be  employed, 
that  in  the  uterus  guiding  the  movements  of  the  chisel,  while 
that  holding  the  handle  applies  the  necessary  force.  This 
simple  instrument  has  been  found  most  serviceable  in  dividing 
the  vertebrae,  or  when  the  head  of  the  foetus  had  to  be  bisected, 
dividing  the  head,  or,  in  double-headed  monstrosities,  the  two 
heads  ;  as  well  as  slitting  up  the  skin. 

For  the  same  purpose  a  saw  has   been   proposed.     Cart- 
wright's  saw  consists  of  a  stalk  (of  iron),  16  inches  in  length, 
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the  saw  4  inches  long,  and  the  handle  6  inches.  The  saw- 
blade  should  be  of  the  same  thickness  throughout,  the  end 
and  back  being  well  rounded  and  smooth.  Small  finger-saws 
(Fig.  151)  are  used,  but  are  not  very  efficacious. 

A  surgical  chain-saw,  or  sector,  may  be  successfully  em- 
ployed. It  is  about  a  foot  in  length,  and  an  inch  wide. 
Each  end  has  a  ring  to  which  a  cord  is  attached,  and  to  the 
cord    may    be    fixed    a    short,    transverse    wooden    handle 


Fig.  150.— Pekrson's  Pakturition 
Saw. 


Fig.  151.— Ohmke's 
Obstbtkio  Saw. 


ma  150)  The  chain-saw  has  the  advantage  of  being  per- 
ectly  flexible,  and  can  therefore  be  passed  around  bone_s 
ioints  etc.,  and  the  necessary  movemen  s  performed  m 
cutt  ng  thr;ugh  these-by  pulling  alternately  at  each  cord- 
Sout  endangering  the  organs  of  the  mother.  One  hand  of 
throperator  must,  of  necessity,  guide  the  saw  and  ascertam 

'*Xnf?orceps  might  be  used  advantageously      They  should 
be  made  with  the  jaws  bent,  so  that  the  cuttmg  edge  would 
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be  concave,  and  they  could  be  made  sufSciently  strong  in  jaws 
and  handles  to  cut  through  the  largest  bones. 

Some  large  and  elaborate  instruments,  built  on  the  plan  of 
an  ecraseur,  have  been  devised  for  the  same  purpose.  Such 
an  instrument  is  the  Pflanz  embryotome.   It  is  rather  cumber- 


FiG.  152. — Pflanz's  Embryotome. 

some  and  expensive,  but  it  has  become  quite  popular  in 
Germany.  The  chain  is  applied  round  the  part  of  the  foetus 
to  be  amputated,  and  then  adjusted  and  tightened  by  a  rack 
and  pinion  arrangement.  It  cuts  through  the  softer  tissues, 
and  even  through  bone.  From  its  appearance  one  would 
suppose  that  it  is  rather  difficult  to  fasten  to  many  parts 
which  might  require  amputation. 

In  the  foregoing,  allusion  has  only  been  made  to  the 
instruments  which  are  generally  approved  of ;  many  more 
might  have  been  described,  but  no  particular  advantage  could 
have  been  derived  by  doing  so.  A  multitude  of  instruments 
can  only  be  embarrassing  to  the  veterinary  obstetrist ;  besides, 
it  must  be  confessed  that  too  little  attention  has  been  devoted 
to  the  perfecting  of  those  already  in  use,  or  to  devising  others 
more  simple  and  efficient  to  supplant  them.  There  is  here  a 
wide  field  still  open  for  those  who  desire  to  cultivate  a  most 
important  department  of  veterinary  surgery. 

Preliminary  Arrangements  for  Embryotomy. 

There  is  not  much  to  arrange  before  commencing  embry- 
otomy. The  operator  is  supposed  to  have  made  an  exploration 
of  the  genital  passage,  and  to  have  ascertained  the  state  of 
affairs ;  he  may  even  have  attempted  everything  possible  in 
the  way  of  extraction  and  failed.  Being  satisfied  that  nothing 
remains  to  be  done  to  preserve  the  life  of  the  parent  but 
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removing  the  foetus  piecemeal,  he  has  to  decide,  from  the 
nature  of  the  case,  how  this  is  to  be  effected. 

The  animal  must  be  detached  from  the  manger  or  rack,  and 
kept,  if  possible,  in  a  standing  attitude,  this  position  being 
the  one  best  suited  for  such  an  operation,  or  it  may  be  tied 
by  the  head  to  a  stake  by  a  rather  long  head-rope.  A  rope, 
or,  better  still,  a  rug  or  blanket,  should  be  passed  round  the 
hind-quarters,  a  little  above  the  hocks,  the  ends  being  held  by 
assistants  standing  towards  the  shoulders  of  the  animal. 
This  precaution  is  required  to  steady  the  creature,  to  keep  it 
in  a  standing  position,  and  to  assist  it  in  resisting  the  traction 
generally  employed  in  removing  the  foetus.  It  may  be 
necessary,  if  the  animal  is  much  exhausted  or  suffering  much 
pain,  to  administer  a  stimulant,  or  an  anodyne  draught, 
according  to  circumstances. 

CRANIOTOMY  OR  CEPHALOTOMY. 

Every  operation  which  has  for  its  object  the  diminution  in 
size  of  the  cranium,  when  that  part  offers  an  obstacle  to  the 
passage  of  the  foetus,  is  designated  by  these  names.  Hydro- 
cephalus is  the  condition  which  most  frequently  calls  for  the 
operation  in  the  larger  animals,  though  certain  malformations 
and  monstrosities,  and  even  an  exaggerated  volume  of  the 
head  of  the  foetus  in  the  bitch  or  cat,  may  also  require  it. 

Craniotomy  comprises  several  distinct  operations,  which 
may  be  performed  independently  or  simultaneously.  These 
are  simple  puncture,  incision,  or  crushing  of  the  cranial  parietes 
(cephalotrijosy). 

Puncture  of  the  Cranium. 

In  order  to  allow  the  escape  of  fluid  from  the  cranium— as 
in  hydrocephalus— and  thus  permit  the  birth  of  the  foetus,  a 
simple  puncture  is  often  all  that  is  necessary.  The  fluid 
having  escaped,  the  thin  fragile  bones  of  the  cranium  readily 
collapse  from  the  pressure  they  undergo  in  the  pelvic  cavity, 
so  that  the  head  and  body  can  be  removed  by  traction. 

Supposing  the  presentation  to  be  anterior,  it  is  first  necessary 
to  fix  the  head,  unless  it  is  firmly  wedged  in  the  passage ;  this 
fixation  may  be  effected  by  using  a  head-stall,  Schaack's  head- 
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stall  forceps,  or  even  a  cord  on  the  lower  jaw,  exercising 
sufficient  traction  on  the  cord  to  prevent  the  head  from 
slipping  from  under  the  hand  of  the  obstetrist  during  the 
operation. 

The  head  may  be  punctured  by  a  scalpel,  straight  bistoury, 
finger-knife,  or  even  the  finger  in  certain  eases.  If  a  long- 
bladed  instrument  is  used,  there  is  sometimes  a  good  deal  of 
risk,  so  far  as  the  maternal  organs  are  concerned;  it  is 
advisable  to  wrap  twine,  tow,  or  tape,  around  a  good  portion 
of  the  blade  towards  the  handle. 

The  best  instrument,  if  it  is  at  hand,  is  a  long,  medium- 
sized  trocar  and  cannula,  the  end  of  the  latter  fitting  closely 
on  the  stalk  of  the  trocar,  which  should  be  very  sharp.  It  is 
introduced  safely  into  the  genital  canal  by  drawing  the  point 
sufficiently  far  back  into  the  cannula  to  be  entirely  concealed. 
This  end  is  then  seized  between  the  fingers  and  thumb  in 
sach  a  way  that  the  index-finger  extends  a  little  beyond  the 
extremity  of  the  cannula,  the  other  three  fingers  holding  it  in 
the  palm  of  the  hand,  while  the  right  hand  sustains  and 
guides  the  instrument.  Should  the  trocar  not  fit  the  cannula 
tightly,  the  play  between  the  two  renders  their  introduction 
somewhat  difficult,  and  the  point  may  glide  through  and 
wound  the  operator.  The  trocar  may  in  such  a  case  be 
pushed  quite  through  the  cannula,  and  the  point  fixed  in  a 
cork,  which  can  readily  be  knocked  off  by  one  of  the  fingers 
when  the  instrument  has  reached  the  head  of  the  foetus. 
Having  arrived  at  this  part,  the  proper  spot  for  puncture  is 
selected,  and  then  the  instrument  is  applied  to  it — per- 
pendicular to  its  surface,  if  possible,  to  prevent  slipping. 
The  trocar  is  made  to  penetrate  slowly  by  a  slight  rotatory 
motion  from  side  to  side,  and  when  all  resistance  ceases  the 
cranium  is  perforated.  This  perforation  should  not  be  made 
at  the  sutures,  if  they  can  be  avoided,  as  they  overlap  and 
close  the  opening.  The  cannula  is  now  held  firmly  in  its 
place  by  the  left  hand,  the  trocar  is  withdrawn  by  the  right, 
and  the  fluid  escapes.  The  instrument  should  be  sufficiently 
long  for  the  end  to  be  near,  or  even  outside  the  vulva,  when 
the  point  is  on  the  cranium  of  the  foetus. 

There  is  no  difficulty  in  performing  this  operation  when 
the  head  presents  first,  even  though  it  should  not  have  entered 
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the  inlet,  so  long  as  it  is  easily  accessible  to  the  hand.  With 
the  posterior  presentation,  however,  the  operation  is  trouble- 
some, as,  owing  to  the  body  of  the  foetus  occupying  the 
passage,  it  is  extremely  difficult  to  pass  the  hand  armed  with 
the  trocar  so  far  as  the  head.  Nevertheless,  it  may  be 
accomplished  in  many  cases  by  patience  and  tact.  There  is 
no  reason  why  the  trocar  and  cannula  should  not  be  passed 
through  the  mouth  of  the  foetus  in  some  cases,  and  made  to 
penetrate  the  cranium  at  the  base  of  the  skull,  when  the 
frontal  region  cannot  be  attained.  If  the  head  cannot  be 
reached  in  this  presentation,  then  the  body  of  the  young 
creature  must  be  divided,  and  the  parts  removed  until  the 
head  can  be  manipulated. 

Craniotomy. 

Craniotomy  is  resorted  to  when  puncture  has  not  sufficiently 
reduced  the  size  of  the  head.  It  is  an  operation  of  great 
antiquity  in  human  obstetrics,  and  various  instruments  have 
been  introduced  to  facilitate  its  performance  ;  but  very  few  of 
them  have  been  utilized  in  veterinary  obstetrics,  and,  indeed, 
for  the  larger  domesticated  animals  they  are  of  no  use.  A 
simple  straight  or  curved  bistoury,  embryotome,  such  as  a 
finger  embryotome,  or  the  long-handled  embryotome,  bone- 
chisel,  or  saw,  may  one  or  all  be  employed,  according  to 
circumstances.  It  cannot  be  denied,  however,  that  the  opera- 
tion is  very  difficult  to  execute,  and  is  not  without  serious 
danger  for  the  parent.  The  cephalotribe  and  cranioclast,  so 
useful  in  human  obstetricy,  cannot  be  employed  to  advantage 
with  our  animals,  it  would  appear. 

Hurtrel  d'Arboval   recommends   that   craniotomy  be   per- 
formed with  a  convex  probe-pointed  bistoury  (sharp  on  the 
convex  border),  the   middle  of  the  cranium   being  incised 
then  the  fingers  compress  the  bones,  and  so  effect  delivery.  ^ 

Eainard  advises  two  incisions  on  each  side  of  the  head,  in 
the  parietal  region.  Carsten  Harms  states  that  when  the  head 
is  an  obstacle  it  should  always  be  crushed,  if  possible,  the  bones 
being  broken  beneath  the  skin.  Sometimes  it  is  sufficient  to 
remove  the  lower  jaw ;  and  in  order  to  effect  this,  the  jaw  is 
first  fixed  by  a  cord,  the  skin  is  then  cut  through  on  each 
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side — from  the  commissure  of  the  mouth  to  the  temporo- 
maxillary  articulation,  the  masseter  muscles  and  the  ligaments 
being  divided.  A  transverse  section  of  the  skin  is  now  made 
between  each  joint,  the  finger  separating  it,  and  then,  two  or 
three  assistants  pulling  at  the  cord,  the  jaw  is  removed.  If 
it  is  the  transverse  diameter  of  the  head  which  forms  the 
obstacle,  the  division  must  be  longitudinal,  and  great  service 
may  be  derived  from  the  use  of  the  bone-chisel.  As  much 
of  the  skin  should  be  left  as  possible,  in  order  to  cover  the 
jagged  ends  of  the  bones. 

With  the  smaller  animals,  puncture  and  craniotomy  are 
not  at  all  difficult  operations,  the  bones  being  fragile  and 
easily  perforated  or  crushed.  Forceps  may  be  of  great 
assistance  in  the  latter  operation. 


DECAPITATION  AND  DECOLLATION. 

Decapitation,  an  operation  which  consists  in  separating  the 
head  completely  from  the  body,  so  as  to  allow  these  parts  to 
be  removed  one  after  the  other,  is  not  very  often  required  ; 
and  fortunately  so,  as  it  is  not  without  great  danger  to  the 
parent.  More  frequently  the  head  is  partially  removed,  the 
fore-limbs  amputated,  or  evisceration  of  the  chest  or  abdomen 
— or  both — practised,  rather  than  resort  to  decapitation. 

Decollation  is  necessary  when  the  neck  is  distorted  anil 
cannot  be  straightened,  and  has  to  be  divided  at  the  point  of 
curvature,  the  head  and  portion  of  neck  attached  to  it  being 
then  extracted. 

Decapitation  is  indicated  when  a  double-headed  monstrosity 
— monosomian  or  sysomian — is  presented,  and  in  certain 
irreducible  malpositions  of  the  head  or  limbs,  especially  in 
heifers,  when  the  head  of  the  calf  is  in  the  genital  canal,  and 
can  neither  be  advanced  nor  pushed  into  the  uterus. 

The  operation  is  more  or  less  difficult,  according  to  the 
situation  of  the  head — if  entirely  in  the  uterus  or  fixed  in  the 
passage,  or  if  it  is  at,  or  can  be  brought  near  or  beyond,  the 
vulva.  In  the  latter  case  it  is  easily  accomplished,  although, 
except  in  the  case  of  double  monstrosities,  it  is  rarely  very 
useful,  as  when  the  head  is  in  this  situation  it  is  not  an 
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obstacle  to  birth,  and  its  removal  deprives  the  operator  of  a 
most  powerful  means  of  exercising  traction  on  the  parts  which 
are  firmly  retained  in  the  maternal  organs.  When  wedged 
in  the  canal,  however,  the  head  may  prove  a  troublesome 
obstacle  to  the  performance  of  those  manoeuvres  necessary 
for  the  reduction  of  other  parts ;  as  it  may  not  be  possible 
either  to  advance  or  repel  it,  nor  yet  to  pass  the  hand  between 
it  and  the  pelvic  walls  to  search  for  a  deviated  limb,  for 
example,  or  to  bring  that  limb  into  a  proper  position. 

The  passage   must   therefore   be  freed  from   the  obstacle, 

and   this   can   be   accomplished   in  various  ways,  the   most 

common  of  which  is  as  follows :  The  fore-limbs,  if  present, 

are  cordfed  and  pushed  as  far  towards  the  uterus  as  possible  ; 

then  the  head  is  secured  by  cording  the  lower  jaw,  a  pointed 

hook  fixed  in  each  orbit,  or  a  head-collar  over  the  head  if  it 

can  be  placed.     Pour  or  five  assistants  now  pull  at  the  head 

by  these  appliances,  so  as  to  bring  it  as  near  the  vulva  as 

circumstances  will  permit ;  while  another  assistant  keeps  the 

labia  apart,  in  order  to  expose  as  much  of  the  head  as  he  can, 

and  prevent  injury  to  the  organs  of  the  parent.    The  operator, 

with  a  convenient   knife  (the  curved  finger- scalpel   is  very 

useful),  incises  the  skin  around  the  neck — first  one  side,  then 

the  other — close  to  the  occiput,  passes  his  fingers  between  it 

and  the  muscles  beneath,  and  pushes  it  well  back  on  the 

neck ;  the  assistants,  pulling  at  the  head  at  the  same  time, 

facilitate  this  separation.     A  few  cuts  now  divide  the   soft 

tissues  down  to  the  vertebrae,  and  nothing  more  remains  to 

be  done  than  to  produce  disarticulation  by  vigorous  traction 

and  a  twisting  movement  of  the  head  at  the  same  time  ;  the 

ligaments  gradually  yield  and  tear,  the  head  extends  and  at 

last  comes  away,  and  the  body  of  the  foetus  recedes  more  or 

less  suddenly  into  the  abdominal  cavity.     If  the  limbs  have 

been  previously  secured,  they  are  brought  into  the  passage 

by  the  cords  attached  to  them ;  or  if  they  are  not  so  accessible, 

they  must  be  sought  for  in  the  way  already  indicated,  and 

delivery  completed,  care  being   taken   to  cover  the  exposed 

bones  of  the  neck  by  the  surplus  skin,  while  the  foetus  is 

being  brought  through  the  passage. 

Another  method  is  to  make  an  incision  through  the  skin 
across  the  forehead,  in  front  of  the  ears,  and  to  separate  it 
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by  means  of  the  fingers  or  spatula,  as  far  as  the  occipital 
articulation.  The  knife  divides  this  joint,  as  well  as  the  soft 
tissues  around  it,  and  particularly  the  ligaments ;  traction 
will  bring  away  the  head.  The  upper  part  of  the  neck  is 
covered  by  the  loose  skin — which  may  be  fixed  there  by 
ligature  —  and  directed  into  the  middle  of  the  passage. 
Crotchets  should  now  be  placed  on  the  bodies  of  the  vertebrae, 
or  even  on  the  ribs  if  they  can  be  reached ;  as  the  limbs  do 
not  offer  sufficient  resistance  when  they  alone  are  pulled  at, 
neither  do  they  bring  the  body  fairly  into  the  passage. 
Traction  should  be  made  on  the  sternum,  not  the  withers,  as 
the  latter  ought  first  to  enter  the  inlet. 

A  third  method  consists  in  removing  the  lower  ]aw,  and 
excising  the  head  from  below.  Or  this  incision  may  be 
practised  from  the  mouth,  the  chisel  being  used  to  divide  the 
vertebrse,  after  the  cheeks,  masseter  muscles,  and  soft  tissues 
behind  the  lower  jaw,  have  been  cut  through. 

Amputation  may  also  be  readily  and  safely  effected  by  the 
Pfianz  embryotome. 

Decapitation,  under  the  most  favourable  circumstances,  is 
often  a  long  and  fatiguing  operation,  as  the  greatest  care  has 
to  be  observed  in  order  to  avoid  injuring  the  parent ;  but  this 
fatigue  and  anxiety  are  vastly  increased  when  the  head  is 
deeply  buried  in  the  passage  or  the  uterus.  Then  the  hand — 
moist  with  the  fluids  of  the  genital  organs,  embarrassed  by 
shreds  of  the  foetal  envelopes,  hampered  by  the  presence  of 
the  limbs,  compressed  and  paralyzed  by  the  uterine  con- 
tractions— can  scarcely  hold  and  guide  the  cutting  instrument, 
or  distinguish  what  belongs  to  the  foetus  and  what  to  the 
mother,  and  has  scarcely  strength  to  divide  the  tissues,  which 
are  all  the  more  difficult  to  cut  by  reason  of  their  softness. 
It  will  readily  be  understood  how  such  an  operation  must  be 
difficult  for  the  operator  and  dangerous  for  the  mother.  It 
might  also  be  deemed  impossible,  if  veterinarians  had  not 
attempted  it  and  succeeded,  though  the  majority  of  them 
have  said  but  little  as  to  their  mode  of  procedure. 

It  is  always  preferable,  if  possible,  to  remove  one  of  the 
fore-limbs,  as  this  is  easier,  quicker,  and  less  dangerous. 

But  decapitation  must  sometimes  be  performed,  and  then 
the  above  instructions  will  be  found  useful. 
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In  the  case  of  double-headed  monstrosities,  the  saw  and 
bone-chisel,  or  a  pair  of  strong  bone-forceps,  will  be  valuable. 
"When  the  head  of  the  foetus  is  retained  in  the  uterus,  and 
bent  back  towards  the  shoulder  or  flank,  then  it  may  be 
decided  to  amputate  the  head  and  a  portion  of  the  neck. 
Disarticulation  may  be  commenced  at  the  most  convenient 
part  of  the  convexity  made  by  the  bend  of  the  neck,  cutting 
through  the  soft  tissues  down  to  the  vertebra  on  that  side, 
then  on  the  other ;  then  sawing  or  chiselling  through  the 
bones,  and  afterwards  using  the  crotchets  carefully.  Williams 
prefers  in  such  cases  to  amputate  the  fore-limb  rather  than 
the  head  and  neck. 


AMPUTATION  OF  THE  LIMBS. 

"When  the  limbs  are  so  deviated  that  they  cannot  be 
straightened,  or  when  by  their  presence  in  the  genital  passage 
they  prevent  the  necessary  manoeuvres  for  the  adjustment  of 
other  parts  of  the  foetus,  then  it  may  be  necessary  to  amputate 
or  disarticulate  one  or  more  of  the  extremities.  Some  of  the 
indications  for  the  operation  have  been  referred  to  on  various 
occasions ;  they  include  all  those  foetal  monstrosities  which 
have  supernumerary  limbs  that  require  removal  before 
delivery  can  be  effected  ;  those  cases  in  which  the  foetus  is 
exaggerated  in  volume,  either  normally  or  through  having 
become  emphysematous  in  utero ;  those  complicated  mal- 
presentations — such  as  the  abdominal,  hock,  thigh,  etc.,  and 
certain  deviations  of  the  head  and  neck  in  the  anterior  pres- 
entation. In  the  latter  it  is  well  to  hesitate  before  deciding 
to  remove  the  limbs  ;  for  if  it  is  true  that  their  ablation 
allows  more  space  for  manoeuvres,  and  more  facility  for  adjust- 
ing the  head,  it  is  not  less  true  that,  should  these  manoeuvres 
fail,  by  the  loss  of  the  limbs  we  are  deprived  of  a  powerful 
means  of  traction. 

One  or  both  of  the  fore  or  hind  hmbs  may  be  required  to 
be  amputated,  according  to  circumstance.  In  the  earlier  days 
of  veterinary  science  the  obstetrist  was  content  to  pull  at  the 
limb  of  the  foetus  which  he  wished  to  remove,  either  by 
mechanical  or  manual  power,  until  it  was  torn  off  by  brute 
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force.  Fromage  de  Peugre  mentions  that  Texier  had  in  this 
manner  torn  away  the  limbs  of  many  foals  which  he  could 
not  extract,  the  separation  of  the  limb  always  taking  place 
between  the  chest  and  scapula,  by  rupture  of  the  muscles 
uniting  these  two  parts  ;  and  he  asserts  that  by  this  procedure 
he  was  able  to  save  many  mares,  though  he  says  nothing  as 
to  the  suffering  of  these  before  the  limbs  could  be  torn  from 
the  body. 

Subsequently  it  was  discovered  that  the  skin  offered  most 
resistance  to  this  kind  of  avulsion,  the  muscles  and  ligaments 
being  much  more  easily  torn.  Then  the  knife  was  employed 
to  incise  the  skin,  and  thus  get  rid  of  the  chief  difficulty. 
On  the  Continent,  in  amputating  a  fore-limb,  for  instance, 
the  skin  and  muscles  were  divided  as  near  the  shoulder  as 
possible,  and  the  bones,  united  by  their  ligaments  and  covered 
by  the  skin,  separated  by  traction.  Skellet,  in  his  crude  and 
imperfect  work  published  in  1807,  writes  :  "  Take  a  sharp 
knife,  and  cut  from  the  point  of  each  shoulder  of  the  calf  to 
the  muscular  or  thick  part  of  the  fore-leg ;  then  cut  round  it, 
so  as  to  enable  the  operator  to  skin  the  upper  part  of  the 
shoulder.  A  knife  is  then  to  be  conveyed  between  the 
shoulder  and  brisket,  so  as  to  cut  the  muscles  which  unite 
them.  When  so  done,  the  leg  and  shoulder  may  be  easily 
pulled  off  from  its  body.  The  other  fore-leg,  etc.,  is  to  be 
taken  off  in  the  same  way."  But  the  subcutaneous  method 
of  excision  was  greatly  facilitated  by  the  directions  published 
in  Giinther's  work  in  1830,  and  also  by  the  publication  of  the 
procedure  of  Huvellier  in  the  same  year ;  while  the  parent 
was  protected  from  some  of  the  dangers  and  pain  which 
attended  the  old  plan.  Since  the  introduction  of  this  method, 
it  has  been  adopted  by  every  obstetrist  of  note,  who  has  either 
kept  to  the  original  procedure,  or  modified  it  to  suit  his  own 
fancy  or  convenience. 

Amputation  of  the  Fore-Limbs. 

In  order  to  amputate  a  fore-limb,  it  must  be  more  or  less 
advanced  in  the  vagina,  or  partially  beyond  the  vulva.  So 
that,  if  it  is  still  in  the  uterus,  it  must  first  be  removed  there- 
from and  brought  into  the  canal.     If  both  limbs  are  to  be 
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removed,  they  must  be  secured  by  cords  around  the  pastern 
in  the  ordinary  manner,  the  cord  of  the  one  which  is  to  be 
first  excised  being  pulled  at  by  two,  three,  or  four  assistants, 
so  as  to  draw  it  as  near,  or  as  much  beyond,  the  vulva  as 
possible.  Another  assistant  then  keeps  the  labia  wide  apart, 
in  order  to  allow  the  operator  more  room.  A  circular  incision 
is  made  above  the  fetlock,  or,  better  still,  the  knee,  taking 
care  not  to  go  deeper  than  the  skin.  From  this  incision, 
gliding  his  hand  into  the  vagina,  along  the  limb,  the  operator 
gradually  makes  a  longitudinal  one,  extending  higher  up  as 
the  leg  becomes  elongated  by  the  traction. 

Some  practitioners  make  this  incision  on  the  inner  aspect 
of  the  limb,  others  on  the  outer  side.  The  latter  side  is  pref- 
erable, because  there  is  less  danger  of  wounding  the  maternal 
organs,  and  it  may  be  more  convenient  for  the  operator.  But 
this  is  a  matter  of  minor  importance ;  it  is  more  necessary  to 
be  careful  in  incising  the  skin  beyond  the  articulations,  so  as 
not  to  divide  the  ligaments  of  these,  as  this  might  lead  to  the 
limb  being  torn  away  at  the  wrong  place  ;  no  such  precaution 
is  necessary  with  the  muscles. 

This  longitudinal  incision  having  been  made,  the  skin  is 
separated  from  the  structures  beneath,  either  by  means  of 
the  fingers  or  the  spatula,  pushing  it  up  towards  the  shoulder 
as  it  is  detached,  until  at  length,  as  the  leg  becomes  stretched, 
the  incision  and  the  detached  skin  are  as  high  as  the  shoulder. 
The  dissection  being  then  deemed  sufficient,  and  the  limb 
being  only  retained  by  the  muscles  which  attach  it  to  the 
thorax,  the  operator,  either  by  his  hand  or  the  crutch,  makes 
pressure  on  the  foetus,  while  the  assistants  are  ordered  to  pull 
energetically  at  the  cord  on  the  pastern,  and  in  a  kind  of 
jerking  manner.  Soon  slight  crackling  sounds  are  heard,  the 
muscles  are  rupturing  and  giving  way,  and  in  a  very  short 
time  the  entire  limb — scapula  and  all — is  removed. 

The  removal  of  one  limb  usually  leaves  a  considerable 
space  in  the  genital  canal,  and  this  allows  delivery  to  be  com- 
pleted. Sometimes,  however,  and  particularly  when  the  head 
is  deviated  towards  the  flank,  it  is  necessary  to  remove  the 
other  limb ;  and  this,  when  effected,  permits  the  head  to  be 
sought  for  and  rectified,  version  accomplished,  etc.,  according 

to  the  requirements  of  the  case. 

26 
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Some  practitioners  operate  in  a  somewhat  different  manner 
to  the  foregoing.  Lecoq,  for  instance,  commences  his  in- 
cision at  the  upper  part  of  the  shoulder,  brings  it  down  over 
the  head  of  the  humerus,  on  the  side  of  the  forearm,  and  as 
far  as  the  middle  of  the  cannon,  where  he  makes  his  circular 
incision  ;  the  skin  is  separated  from  this  part  upwards.  In 
some  cases  this  procedure  may  be  preferable  to  the  other, 
and  it  certainly  is  less  dangerous  for  the  parent ;  but  it  some- 
times happens  that  the  shoulder  cannot  be  reached. 

Giinther  pushed  back  the  foetus  as  far  as  possible  by  means 
of  the  crutch,  with  the  finger-scalpel  divided  the  skin  before 
and  behind  the  scapula,  then  across — below  and  above  ;  then 
cutting  through  the  pectoral  muscles,  and  extracting  the  limb. 
Cartwright  operates  in  a  similar  manner  to  Lecoq.  He  first 
has  a  leg  drawn  out,  and  divides  the  skin  as  far  as  possible  ; 
or  he  introduces  his  hand,  containing  a  knife,  as  high  as  he 
can  on  the  side  of  the  scapula,  and  makes  an  incision  thence 
down  the  whole  length  of  the  limb  to  the  pastern  bones  ;  the 
skin  is  separated  by  the  fingers  or  spatula  as  far  as  possible 
from  the  entire  leg,  and  the  transverse  pectoral  muscles  cut 
through.  The  limb  is  then  disjointed,  either  at  the  pastern 
or  fetlock,  the  foot  being  left  attached  to  the  skin,  as  it  is 
afterwards  found  to  be  useful  in  the  extraction  of  the  body. 
Cords  are  fastened  around  the  limb  above  the  fetlock-joint 
and  knee,  and  the  cow  being  firmly  tied  by  the  head,  the 
necessary  force  is  applied,  and  the  whole  limb  drawn  away. 
He  writes  :  "I  have  known,  in  some  of  these  cases,  the  limbs 
to  separate  at  the  shoulder- joints,  and  yet  the  foetus  has  been 
extracted — both  from  the  mare  and  cow — with  the  shoulders 
attached,  the  points  of  the  latter  having,  fortunately,  not 
caught  the  edge  of  the  pelvis.  The  great  danger  in  these 
cases  is,  that  the  shoulder-joints  may  catch  against  the  pelvis 
and  thus  prevent  extraction." 

Meyer  and  Williams  recommend  that  the  circular  incision 
on  the  cannon  be  not  made  until  the  skin  is  detached  above, 
as  this  facilitates  avulsion. 

It  is  well  to  divide  as  many  of  the  muscles  uniting  the 
limb  to  the  chest  as  possible,  and  also  to  apply  counter- 
extension  by  means  of  the  arm  or  crutch  placed  against 
the  chest  or  opposite  shoulder  of  the  fcetus ;  this  also  spares 
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the   mother    much   of    the  pain   and   exhaustion   attending 
extraction. 

Amputation  of  the  entire  fore-limb,  including  the  scapula, 
is  a  very  useful  operation  in  the  most  serious  cases  of 
dystokia ;  but  there  sometimes  occur  instances  in  which  the 
whole  leg  need  not  be  excised,  as  when  the  legs  are  an 
obstacle  rather  from  their  length  than  their  volume.  This 
happens,  as  has  been  described,  in  the  abdominal  presentation 
of  the  foetus,  when  the  limbs  so  often  render  version  difficult 
— all  of  them  being  perhaps  in  the  genital  canal,  from  which 
they  cannot  be  advanced  or  pushed  back.  In  these  circum- 
stances, disarticulation  of  the  limbs  at  the  knee  or  elbow 
joints  is  often  practised,  the  latter  being  generally  preferred  ; 
though  it  must  be  remembered  that  excision  at  this  part  can 
be  but  of  limited  value,  and,  in  fact,  is  only  useful  in  the 
presentation  just  alluded  to,  because  it  does  not  give  so  much 
room  as  removal  of  the  scapula  and  humerus. 

In  the  abdominal  presentation  with  four  legs  in  the  vagina, 
Donnarieix  lays  down  the  following  procedure :  Three  pieces 
of  supple  twine  are  got  ready,  as  well  as  a  strong  cord.  With 
the  twine  the  pasterns  of  three  of  the  limbs  are  firmly  bound, 
while  the  cord  is  fixed  on  the  limb  which  is  to  be  detached, 
and  confided  to  five  assistants,  who  pull  at  the  cord  while  the 
other  limbs  are  pushed  towards  the  uterus.  The  knee,  then 
the  forearm  appear,  and  the  lips  of  the  vulva  being  kept 
widely  separated,  the  operator  makes  a  circular  incision 
through  the  skin  at  this  part ;  traction  is  again  applied,  the 
muscles  tear,  and  gradually  the  joint  is  reached.  The 
tendons  and  ligaments  are  cut,  and  the  leg  being  twisted  as 
it  is  pulled  out,  another  cut  of  the  knife  finally  removes  it. 

With  the  sheep  or  goat,  amputation  of  the  fore-limbs  of  the 
foetus  is  very  rarely  indeed  required,  though,  if  necessary,  it 
can  be  effected.  The  same  remark  applies  to  the  bitch  and 
cat. 

Amputation  of  the  Hind-Limbs. 

When  the  foetus  makes  a  posterior  presentation,  and  a 
hind-limb  appears  at  the  vulva,  it  may  be  necessary  to 
amputate  this  limb  ;  or  with  the  hind-limbs  flexed  at  the 
hocks    and  so  firmly  wedged  in  the  canal  that -they  cannot 
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be  extended  backwards,  nor  yet  sufficiently  bent  to  permit 
delivery — which  is  far  from  being  rare  in  the  mare— these 
joints  are  disarticulated. 

In  the  latter  case  it  is  accomplished  by  passing  a  running 
noose  round  each  leg,  above  the  hock,  and  tying  it  firmly 
there.  Powerful  traction  made  on  one  of  the  cords  by  four  or 
five  assistants  will  bring  the  point  of  one  of  the  hocks  to  the 
vulva,  the  lips  of  which  are  separated,  while  the  operator 
divides  the  gastrocnemii  tendons  and  the  lateral  ligaments  of 
the  joint,  so  as  to  produce  complete  disarticulation.  The 
tibia  is  then  pushed  into  the  vagina,  the  other  limb  is 
amputated  in  the  same  way,  and  birth  is  accomplished  by 
pulling  at  both  cords,  which  remain  attached  to  the  lower 
end  of  the  leg-bone.  If  necessary,  the  bone-chisel  or  chain- 
saw  may  be  used  to  cut  through  the  tarsus. 

When  the  limbs  are  completely  retained  in  the  uterus 
at  this  presentation,  the  procedure  recommended  at  p.  312 
must  be  adopted.  The  following  procedure  has  been  recom- 
mended :  A  long  incision  is  made  through  the  skin  and 
muscles  behind  the  hip-joint;  the  hand  removes  all  the 
muscles  around  the  upper  part  of  the  femur,  round  which  a 
cord  is  then  fixed  and  pulled  by  two  assistants,  while  the 
operator  cuts  through  the  attaching  muscles  and  ligaments, 
especially  the  capsular  ligament.  In  this  way  the  joint  is 
disarticulated,  and  a  circular  incision  through  the  skin  com- 
pletes the  task,  as  traction  will  remove  the  limb. 

Williams  advises  removal  of  the  hind-limb  in  the  following 
manner :  The  hand  introduced  into  the  vagina  or  uterus 
makes  a  free  incision  with  the  knife  into  the  perinseum  of  the 
foetus,  so  as  to  allow  the  entrance  of  the  hand  into  the  foetal 
pelvis.  The  sacrosciatic  ligament  is  to  be  carefully  incised. 
Then,  with  a  bone-chisel,  the  shaft  of  the  ilium,  and  later  the 
ischio-pubic  symphysis,  is  cut  through.  By  manipulation 
with  the  chisel  the  innominate  bone  operated  on  is  separated 
from  the  rest  of  the  pelvis,  and  the  muscles  detached  from 
it  by  the  fingers.  A  rope  is  now  attached  to  the  isolated  piece 
of  innominate  bone,  and  assistants  apply  traction,  while  the 
operator  tears  through  the  resisting  muscles  with  his  fingers, 
and,  if  necessary,  cuts  them  with  the  knife.  He  must  also 
take  care  that  the  exposed  edges  of  the  bone  do  not  injure 
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the  maternal  tissues.  The  skin  of  the  fcetus  is  cut  through 
below  the  stifle.  Sometimes  the  innominate  bone  becomes 
detached  from  the  femur.  In  that  case  the  rope  is  fixed  to 
the  head  of  the  latter  bone.  Traction  then  brings  away  the 
hmd-hmb,  while  the  operator  pushes  forwards  the  rest  of 
the  fcetus  with  his  hand  or  a  repeller.  If  the  other  hind- 
limb  is  to  be  removed,  then  the  shaft  of  the  ihum  of  that 
side  must  also  be  cut  with  the  bone-chisel,  and  the  remaining 
part  of  the  procedure  is  as  for  the  first  limb. 

It  may  be  remarked  that  Carsten  Harms  recommends 
symphysiotomy  to  be  practised  on  the  fcetus  when  the  buttocks 
present  at  the  inlet,  the  symphysis  pubis  being  cut  through. 
By  this  means  the  two  borders  of  the  symphysis  can  be  made 
to  overlap,  and  the  transverse  diameter  of  the  pelvis  is 
thereby  diminished.  The  finger-scalpel  and  spatula  are  the 
instruments  he  prefers.  The  chain-saw  or  bone-chisel  might 
be  advantageously  used. 

In  certain  kinds  of  monstrosity  in  which  the  posterior  parts 
of  the  foetus  are  double,  or  when  the  hind-limbs  are  in  the 
vagina,  and  in  consequence  of  the  narrowness  of  the  maternal 
pelvis,  or  width   of  the   croup   or  haunches   of  the  young 
creature,  birth  cannot  take  place,  then  amputation  of  the  legs 
at  the  trunk  may  be  necessary.     Such  an  operation  can  be 
rarely   required,   however.      It    is    performed   in   a   similar 
manner  to  that  for  removal  of  the  fore-limbs — subcutaneously. 
A  cord  is  fastened  to  each  pastern,  and,  one  after  another, 
the  limbs  are  drawn  towards  the  vulva  ;  a  circular  incision  is 
made  through  the  skin  above  the  hock ;  then  a  longitudinal 
incision  is  carried  as  high  as  possible  on  the  thigh,  and  the 
skin  separated  in  the  ordinary  way  by  means  of  the  spatula, 
always  ascending  towards  the  croup ;  the  gluteal  and  other 
muscles  attaching  the  thigh  to  the  pelvis  are  cut  across,  and 
the  limb  is  at  last  torn  away  by  strong  and  sustained  traction 
Amputation  of  the  hind-limb  is  a  much  more  onerous  and 
fatiguing  operation  than  the  removal  of  the  fore  extremity.   ^ 
The  skin  adheres  very  closely  to  the  subjacent  textures,  and> 
more  labour  is  needed  to  separate  it  from  them  ;  the  muscles 
attaching  the  limb  to  the  trunk   are   more  numerous   and 
powerful,  and  when  they  are  cut  through  there  remains  the 
resistance  of  the  pubio-  and  coxo-femoral  ligaments  (in  the 
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foal ;  the  pubio-femoral  ligament  is  not  present  in  the  calf). 
Harms  estimates  that,  if  three  assistants  can  pull  away  a  fore- 
limb,  four  men  will  not  in  every  instance  remove  a  hind  one. 
However,  the  difficulties  are  not  always  insuperable,  and 
many  cases  are  on  record  in  which  the  operation  has  been 
successfully  performed. 

After  avulsion  of  the  limbs,  crotchets  should  be  fixed  in  the 
cotyloid  cavities  or  oval  foramina,  and  delivery  completed 
according  to  the  directions  already  laid  down. 

DETRUNCATION  OR  DIVISION  OF  THE  BODY  OF  THE 

F(ETUS. 

When  one  half  of  the  body  of  the  foetus  has  more  or  less 
passed  through  the  pelvic  canal,  and  the  other  half  is  retained, 
so  that  it  is  impossible  to  extract  or  return  it,  it  is  recom- 
mended to  cut  the  trunk  in  two — division  or  detruncation.  It 
has  been  shown  that  this  retention  may  be  due  to  malposition 
or  malpresentation,  excessive  development  or  deformity  of  the 
hind-quarters  of  the  foetus,  as  well  as  ascites,  anasarca,  or 
emphysema  {physometra). 

If  the  hind  parts  are  retained,  and  the  head  and  fore-limbs 
are  not  much  beyond  the  vulva — if  so  far — cords  should  be 
placed  on  each  pastern  and  a  head-stall  on  the  head,  and 
slow,  gradual,  but  strong  traction  exerted  on  them,  so  as  to 
expose  as  much  of  the  body  of  the  young  creature  as  possible. 
This  done,  the  operator,  with  a  sharp  bistoury,  incises  the 
body  in  a  circular  manner  as  close  to  the  vulva  as  is  con- 
venient (the  labia  being  kept  well  away  by  an  assistant) — the 
incision  commencing  below,  which  allows  the  elongation  of 
the  spine  ;  then  the  skin  and  muscles  on  the  sides  are  divided. 
When  the  vertebrae  are  reached,  the  bistoury  is  passed  between 
them,  and  as  close  to  the  loins  as  possible ;  slight  pulling  and 
twisting  will  then  complete  the  bisection. 

It  is  a  good  plan  to  incise  the  skin  at  some  distance  in  front 
of  the  place  where  it  is  intended  to  divide  the  spine,  and  to 
separate  and  push  it  back  over  the  portion  of  trunk  in  the 
genital  canal.  When  the  division  of  the  body  is  effected,  this 
superfluous  skin  is  pulled  over  the  remaining  part  of  the 
trunk  and  sewn  together,  so  as  to  enclose  the  latter  completely, 
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thus  preventing  injury  to  the  parent  during  the  subsequent 
mancBuvres. 

Should  the  hind-limbs  be  doubled  under  the  croup  in  the 
passage,  or  should  they  still  be  in  the  uterus,  they  ought  to 
be  sought  for  and  corded  at  the  pasterns,  the  cords  being 
given  to  assistants.  Then  vigorous  pressure  is  applied  to  the 
divided  end  of  the  spine  in  the  remaining  part  of  the  trunk, 
while  the  assistants  pull  until  version  is  effected ;  extraction 
is  afterwards  easy.  In  some  cases  it  is  not  necessary,  nor  is 
it  always  possible,  to  secure  the  hind-limbs  before  the  trunk 
is  pushed  into  the  uterus,  version  taking  place  merely  by  the 
retropulsion  ;  and  sometimes  when  one  limb  has  been  found, 
there  is  much  difficulty  in  discovering  the  other.  In  such  a 
case,  and  when  version  cannot  be  effected,  the  limb  which 
has  been  secured  should  be  drawn  towards  the  vulva  and 
disarticulated ;  this  will  enable  the  operator  to  find  the  other 
leg. 

When  the  foetus  is  altogether  in  the  uterus,  division  of  the 
body  is  a  formidable  business,  even  when  the  hand  can  reach 
it  and  move  about  it  easily ;  it  is  still  more  formidable,  if  not 
impossible,  in  large-sized  animals  when  the  foetus  can  scarcely 
be  touched. 

When  the  fcetus  is  in  the  horizontal  dorso-lumbar  presenta- 
tion, Saint-Cyr  suggests  that  the  maternal  straining,  if  too 
violent,  should  be  subdued.  The  hand,  armed  with  a  bistoury, 
is  passed  between  the  uterus  and  the  foetus,  and  the  latter  is 
cut  down  through  the  back  to  the  vertebrae ;  then  the  knife  is 
passed  into  the  body  between  the  last  rib  and  ilium,  and  the 
flank  cut  through,  another  incision  upwards  reaching  the 
under-side  of  the  vertebrae— a  hook  fixed  in  the  abdominal 
walls  makes  this  region  more  tense  and  easier  cut,  while  it 
brings  it  nearer  the  hand.  A  cord  is  now  passed  around  the 
exposed  vertebra  to  bring  these  closer  to  the  operator,  who 
divides  them  with  a  knife  or  saw.  The  body  of  the  foetus  is 
then  in  two  portions,  the  most  convenient  of  which  is  first  to 
be  extracted,  while  the  other  is  pushed  out  of  the  way.  In 
extraction  the  crotchet  and  cords  are  employed;  the  first 
portion  being  removed,  the  second  has  to  be  found,  secured, 
and  got  away  likewise,  care  being  taken  to  guard  the  maternal 
organs  from  injury  by  the  exposed  vertebrae. 
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If  necessary,  the  body  may  be  divided  into  more  than  two 
portions  at  the  spine,  and  the  ribs  and  sternum  may  also  be 
removed. 

In  other  presentations  the  details  of  the  operation  may 
have  to  be  modified,  but  the  principles  are  the  same. 


EVISCERATION. 

When  it  is  desired  to  reduce  the  volume  of  the  thorax  or 
abdomen,  or  both,  the  organs  they  contain  are  removed. 
This  procedure  is  generally  adopted  when,  after  removal  of 
one  or  more  of  the  limbs,  the  body  of  the  foetus  still  remains 
fixed  in  the  genital  canal,  as  in  sterno-abdominal  and  sterno- 
lumbar  presentations.  By  it  we  obtain  a  considerable  ■ 
diminution  in  the  dimensions  of  the  body,  more  room  for 
manipulation  and  version,  and  perhaps,  next  to  the  removal 
of  the  limbs,  it  is  the  most  useful  operation  in  embryotomy. 

As  we  have  said,  evisceration  of  either  of  the  cavities  may 
be  practised,  according  to  circumstances.  We  shall  there- 
fore describe  the  mode  of  reducing  the  volume  of  both — 
thorax  and  abdomen. 

Thoracic  Evisceration. 

This  operation  is  sometimes  practised  in  the  anterior 
presentation  when  the  thorax  of  the  foetus  is  too  large,  and 
may  be  performed  independently  of  abdominal  evisceration. 
The  chest  is  emptied  of  its  contents  first,  when  the  anterior 
part  of  the  foetus  is  in  the  passage.  The  head  and  limbs 
should  be  corded,  and  one  of  the  latter  removed.  Should  the 
head  be  an  obstacle  to  the  performance  of  the  operation,  it 
may  be  amputated  ;  but  if  it  is  back  in  the  uterus,  then  it  may 
be  left  there.  A  strong  scalpel  with  a  long  handle,  the  finger- 
scalpel,  or  any  of  the  short  embryotomes,  may  be  used  for  the 
purpose.  It  is  passed  carefully  into  the  vagina  until  the 
hand  reaches  the  breast  of  the  foetus,  when  the  blade  is  thrust 
deeply  into  the  chest,  between  the  two  first  ribs,  and  as  close 
to  the  spine  as  possible,  cutting  down  towards  the  sternum 
and  upwards  to  the  vertebrae. 

The  knife  is  now  dispensed  with,  and,  the  hand  being  re- 
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introduced,  the  fingers  are  pushed  into  the  chest  and  the  two 
first  ribs  removed,  thereby  allowing  sufficient  room  for  the 
whole  hand  to  enter  the  cavity.  The  lungs  and  heart  are 
torn  away  from  beneath  the  spine,  and,  with  the  thymus 
gland,  removed  from  the  uterus.  The  chest  collapses  a  good 
deal,  but  if  the  foetus  cannot  yet  be  extracted,  the  hand  may 
be  pushed  through  the  diaphragm  and  the  contents  of  the 
abdomen  carried  away  through  the  chest. 

Some  operators,  instead  of  opening  the  thorax  in  front, 
incise  from  two  to  five  of  the  ribs  close  to  the  sternum,  and 
pass  the  hand  into  the  chest  by  the  aperture  so  made. 
Others  divide  the  ribs  on  both  sides,  and  remove  the  sternum 
as  well  as  the  viscera.  It  will  often  be  found  that  the  contents 
of  the  chest  and  abdomen  can  be  removed  without  cutting 
the  ribs. 

Abdominal  Evisceration. 

Evisceration  of  the  abdomen  may  be  effected,  as  just  stated, 
through  the  thorax,  by  tearing  away  the  diaphragm. 

But  in  the  posterior  or  abdominal  presentations,  and,  indeed, 
in  any  presentation  or  position  in  which  this  region  is 
accessible  to  the  hand,  eventration  can  be  performed.  Never- 
theless, it  is  not  always  easy ;  on  the  contrary,  it  is  sometimes 
most  difficult  and  dangerous. 

Either  of  the  embryotomes  used  for  evisceration  of  the  chest 
may  be  employed  for  the  abdomen. 

The  edge  of  the  instrument  is  applied  to  the  wall  of  the 
cavity,  which  is  incised  by  drawing  the  hand  towards  the 
operator.  Then  the  whole  of  the  viscera  are  torn  away,  and, 
if  need  be,  that  of  the  chest  also,  through  the  diaphragm. 
This  may  even  be  carried  out  through  the  pelvis  of  the  foetus 
after  incising  the  perinssum  and  sacrosciatic  ligament. 


CHAPTER  X 

VAGINAL  HYSTEROTOMY 

Vaginal  hysterotomy  consists  in  incising  the  indurated  and 
inextensible  neck  of  the  uterus  in  such  a  manner  and  to  such 
an  extent  that  it  will  allow  the  fcstus  to  pass  through  the 
canal. 

For  this  purpose  the  only  instrument  necessary  is  a  strong 
probe-pointed  bistoury  or  a  bistoury  cachd.  When  the  strain- 
ing of  the  animal  has  propelled  the  cervix  uteri  towards  the 
vulva,  with  partial  prolapsus  of  the  vagina,  the  operation  is 
simple,  as  the  eye  can  then  aid  the  hand.  All  that  has  to  be 
done  is  to  glide  the  instrument  into  the  os,  and  make  the 
necessary  number  of  incisions  through  the  tissues  composing 
the  cervix,  the  situation  and  depth  of  the  incisions  depending 
upon  the  extent  of  the  induration  and  the  atresia. 

In  other  cases  there  is  no  prolapsus  of  the  vagina,  which  is 
quite  soft  and  elastic.  Then  the  left  hand  may  be  passed  into 
it,  and  the  index-finger  being  introduced  into  the  os,  draws  the 
cervix  towards  the  vulva  ;  the  labia  of  the  latter  are  separated 
by  an  assistant,  and  the  operator  passes  the  blade  of  the 
instrument — guiding  it  by  the  index-finger  of  the  other  hand 
— -into  the  os,  where  he  gradually  and  steadily  incises  the 
tissues. 

When,  however,  the  walls  of  the  vagina  are  involved  in  the 
induration,  this  retraction  of  the  cervix  cannot  be  effected, 
and  the  part  must  be  operated  upon  in  its  ordinary  situation, 
the  knife  being  carried  carefully  into  the  vagina,  passed  to 
the  necessary  depth  in  the  os,  and  the  incision  made.  Perhaps 
the  bistoury  cach6  is  the  best  instrument  for  such  cases. 

It  is  rare,  indeed,  that  one  incision  is  sufficient ;  generally 
from  two  to  four  are  required,  and  it  is  better  to  have  a  larger 
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number  than  make  them  too  deep  :  they  certamly  must  not 
pass  through  the  entire  thickness  of  the  cervix. 

The  situation  of  the  incisions  is  a  matter  of  some  moment. 
The  lower  portion  of  the  cervix  should  be  avoided,  in  con- 
sequence of  its  proximity  to  the  floor  of  the  vagina,  which  is 
m  immediate  contact  with  the  bladder  and  urethra.  Should 
these  be  wounded,  the  results  might  be  serious,  if  not  fatal ; 
and  if  the  peritoneum  is  cut  or  torn  during  the  passage  of  the 
foetus,  fluids  and  discharges  will  escape  into  the  abdominal 
cavity  and  give  rise  to  peritonitis.  There  is  less  danger  in 
incising  the  upper  part  of  the  cervix,  as  the  rectum  is  not  so 
near;  nevertheless,  in  induration  there  may  be  adhesions 
between  them,  and  an  accident  is  therefore  possible,  though 
it  must  be  rare. 

So  that,  if  only  two  incisions  are  required,  it  is  advisable 
to  make  one  on  each  side  of  the  cervix ;  and  if  four  are 
necessary,  to  have  them  at  each  corner. 

Horsburg  recommends,  if  atresia  is  complete,  to  pass  the 
finger  or  a  blunt  instrument  into  the  os,  then  introduce  a 
stout,  sharp-pointed,  curved  bistoury  about  4  inches  long — 
dividing  the  stricture  laterally  by  two  incisions — always 
drawing  the  bistoury  towards  the  operator  ;  after  which  he  is 
to  introduce  both  hands,  with  the  palms  towards  each  other, 
and  press  them  apart.  "  He  will  find  the  part  immediately 
dilate  to  the  proper  size,  and  labour  may  go  on  naturally ;  or 
he  may  then  proceed  to  extract  the  calf  if  labour  has  been 
protracted." 

The  object  in  making  the  incisions  only  to  a  comparatively 
slight  depth,  and  not  through  the  entire  thickness  of  the  os, 
is  to  prevent  extensive  lacerations  of  the  organ  during  the 
passage  of  the  foetus.  It  will  generally  be  found  that  these 
partial  incisions  will,  with  a  little  patience,  admit  the  hand  ; 
this,  being  passed  into  the  uterus,  seizes  the  presenting  part 
of  the  young  creature,  places  it  in  a  favourable  position  if 
necessary,  and  then  begins  to  draw  it  gently  into  the  os. 

Sometimes  with  primiparae  in  good  health  and  strong, 
delivery  is  afterwards  effected  spontaneously,  and  this  is  the 
most  favourable  result ;  but  in  the  majority  of  cases  labour 
has  been  going  on  for  a  long  time,  perhaps  two  days  or  more, 
the  parent   is   exhausted,  and   the  uterine  contractions  are 
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either  suspended  or  so  feeble  as  to  preclude  all  hope  of  their 
expelling  the  foetus.  The  head  and  fore-feet  must  then  be 
corded,  and  delivery  accomplished  in  the  ordinary  way. 

It  is  well  to  remember,  however,  that  the  traction  resorted 
to  must  be  judiciously  employed.  It  should  be  moderate, 
gradual,  and  sustained,  in  order  to  allow  the  tissues  of  the 
cervix  time  to  accommodate  themselves  to  the  eccentric 
pressure  imposed '  on  them  by  the  advancing  foetus.  To  act 
otherwise  is  to  incur  the  grave  risk  of  lacerating  the  uterus 
beyond  the  possibility  of  repair,  and  is  quite  as  reprehensible 
as  making  deep  incisions. 

Prognosis. — This  operation  is  attended  with  very  serious 
risk.  Saint-Cyr  notes  forty  cases  in  which  the  mother  and 
progeny  were  saved  in  fourteen  instances,  the  mother  in 
fourteen  instances,  and  the  progeny  only  in  six.  Probably  a 
large  proportion  of  unsuccessful  cases  are  not  published. 
Bugniet  admits  that  he  had  nothing  but  misfortune  with  the 
operation.  Donnarieix,  on  the  contrary,  asserts  that  he  had 
only  one  death  in  sixty  cases  on  which  he  had  performed  the 
operation.  This  operation  should  not  be  carried  out  until 
other  means  of  dilating  the  os,  as  described  for  spasm  of  the 
cervix,  have  been  tried. 

In  favourable  cases  a  muco-purulent  discharge  comes  from 
the  vulva  for  a  period  of  eight  or  ten  days  after  the  operation, 
but  the  cow  eats,  ruminates,  and  in  other  ways  appears  quite 
normal. 

The  chief  unfavourable  sequels  are  peritonitis,  resulting 
from  infection  of  the  peritoneum  through  the  operation 
wound,  metritis,  or  metro-vaginitis.  These  two  diseases 
frequently  cause  the  death  of  the  animal.  Occasionally  there 
is  excessive  haemorrhage,  especially  when  the  tissues  are 
extremely  vascular,  as  in  carcinoma  and  sarcoma.  To  avoid 
the  first  two  results,  after  the  foetus  is  removed  the  membranes 
should  be  taken  away  as  soon  as  possible,  and  the  uterus 
irrigated  with  an  antiseptic  lotion,  such  as  a  weak  solution 
of  carbolic  acid  or  lysol  (1  to  100)  or  potassium  permanganate 
(1  to  1,000)  daily  for  a  few  days  afterwards.  Instead  of  these 
liquids,  antiseptic  pessaries  may  be  used  with  success. 
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LAPARO-HYSTEROTOMY  OR  C^SARIAN  SECTION 
(GASTRO-HYSTEROTOMY) . 

Laparo-hysterotomy  is  an  operation  which  has  for  its  object 
the  removal  of  the  fcetus  or  foetuses  from  the  uterus  of  the 
parent  by  making  an  opening  through  the  abdominal  wall, 
and  thereby  extracting  them. 

Bourgelat  and  Brugnone  first  recommended  the  operation 
in  animals  which  could  not  bring  forth,  in  order  to  save  the 
progeny.  In  1813  Morange  and  in  1816  Goheir  attempted 
the  operation  on  the  living  animal,  though  unsuccessfully. 
Morange  operated  on  a  cow,  and  it  was  to  all  appearance  in 
a  fair  way  to  recovery,  when  it  succumbed  to  an  attack  of 
indigestion  caused  by  improper  feeding.  Since  that  time 
laparo-hysterotomy  has  been  practised  comparatively  often, 
both  in  this  country  and  on  the  Continent.  It  has  been 
practised  both  on  the  large  and  small  domesticated  animals, 
but  with  most  success  on  the  latter.  In  forty-eight  cases  of 
this  operation,  Pranck  finds  that  twenty-five,  or  52  per  cent., 
had  a  fatal  termination.  Saint-Cyr,  from  a  smaller  number, 
makes  the  mortality  71  per  cent. 

De  Bruin  records  sixteen  recoveries  in  twenty-three  hyster- 
otomies in  the  sow,  Kasselman  nineteen  in  twenty-five. 

With  regard  to  saving  the  young,  the  operation  is  not  very 
favourable.  In  only  four  of  Franck's  cases  were  the  parents, 
and  one  or  more  of  the  young  creatures,  saved.  Three  of 
these  cases  were  bitches,  and  the  other  was  a  sow. 

With  the  cow,  the  calf  is  often  saved,  while  the  parent  dies. 
Of  seven  instances,  the  calves  were  extracted  alive  in  six. 

With  the  mare,  the  operation  must  be  resorted  to  early  in 
order  to  save  the  foal,  as,  for  the  reasons  already  given,  it 
perishes  quickly. 

It  is  only  on  a  knowledge  of  the  length  of  time  the  foetus 
may  live  during  parturition,  or  after  the  death  of  the  parent, 
that  the  operation  can  be  undertaken  with  any  prospect  of 
success,  so  far  as  obtaining  it  alive  is  concerned ;  and  this  is 
an  important  consideration  with  regard  to  the  bovine  species. 
Kehrers,  in  his  observations  on  the  bitch,  found  that  three 
minutes'  after  death  the  foetus  began  to  show  symptoms  of 
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asphyxia,  and  in  thirty-six  minutes  it  was  dead.  In  pregnant 
cows  and  sheep  which  were  slaughtered,  the  foetus  moved 
about  in  a  very  lively  manner  for  eight  to  ten  minutes,  but 
death  ensued  soon  after. 

Sauer  observed  an  unusual  instance  of  foetal  vitality  in  a 
bitch  which  could  not  be  delivered,  and  was  poisoned  by 
cyanide  of  potassium.  Eight  minutes  after  death  the  foetuses 
were  observed  to  move  in  the  abdomen,  and  this  and  the 
uterus  being  opened,  they  were  extracted  alive. 

After  fifteen  minutes,  Pranck  has  found  in  slaughtered 
sheep  that  the  foetus  was  usually  asphyxiated,  and  he  con- 
cludes that  during  the  first  eight  minutes  after  the  death  of 
the  parent  the  foetus  can  be  extracted  alive ;  even  towards 
fifteen  minutes  there  is  a  chance  of  preserving  it,  but  by  that 
time  it  is  usually  dead.  When  extracted  late,  and  in  the  first 
stage  of  asphyxia,  though  it  may  rally  for  a  short  time,  yet 
it  usually  succumbs  to  inflammation  of  the  lungs,  through 
the  amniotic  fluid  having  penetrated  into  the  air-passages 
during  the  convulsive  gasps  the  young  creature  makes. 

There  can  be  no  doubt  that  much  of  the  great  mortality 
which  follows  the  operation  is  due  to  the  circumstances  under 
which  it  is  undertaken.  It  is,  as  a  rule,  never  resorted  to 
until  every  other  means  of  delivering  the  animal  has  failed, 
and  the  creature,  worn  out  by  suffering,  is  already  almost 
dead.  In  addition  to  this,  the  foetus  itself — subjected  to  long-- 
continued  and  severe  manipulation — is  either  dying  or  dead ; 
indeed,  it  may  have  perished  days  before,  and,  becoming 
putrid,  has  already  infected  the  parent. 

Death  is  usually  due,  when  not  immediate,  to  putrid  in- 
fection— to  peritonitis  or  metro-peritonitis.  This  is  more 
particularly  the  case  with  the  bitch,  in  which,  when  the 
operation  is  performed  early  and  the  young  are  extracted 
alive,  recovery  generally  takes  place  ;  though  Franck  remarks 
that  wherever  the  green  colouring  matter  of  the  placenta 
imparts  a  similar  tint  to  the  textures  it  comes  in  contact 
with,  very  often  septic  inflammation  begins  there.  The  same 
authority  points  out  that  there  is  no  great  reason  otherwise 
why  death  should  be  a  frequent  result  of  the  operation,  when 
we  consider  the  hundreds  of  similar  operations  performed  in 
the  study  of  embryology,  by  Bischoff  and  others,  on  bitches, 
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gainea-pigs,  and  rabbits,  the  majority  of  which  did  not  have 
a  fatal  termination.  He  also  alludes  to  the  success  of  Nature's 
CfBsarian  section,  when  we  have  mummification  and  macera- 
tion of  the  foetus,  consequent  on  occlusion  of  the  os  uteri,  and 
the  remains  of  the  creature  find  their  way  out  by  another 
channel  without  much  disturbance  to  the  mother. 

Certainly,  the  brilliant  results  obtained  from  antiseptic  and 
aseptic  surgery  in  other  directions  give  reason  to  expect  more 
successes  from  this  operation — at  least  in  the  case  of  the 
smaller  animals. 

The  most  dangerous  cases  for  operation  are  those  in  which 
the  foetus  is  dead  and  more  or  less  decomposed. 

Indications. 

The  operation  should  only  be  resorted  to  in  those  cases  in 
which  delivery  by  the  natural  passages — the  foetus  being 
alive — is  altogether  impossible,  or  so  difficult  and  dangerous 
that  the  mother  incurs  nearly  as  much  risk  as  from  laparo- 
hysterotomy  itself,  while  the  young  creature  must  be 
sacrificed ;  or  when  the  owner  prefers  having  the  latter  alive, 
instead  of  incurring  the  risk  of  losing  both,  the  progeny  being 
the  most  valuable.  The  operation  is  therefore  likely  to  be 
demanded  in  those  deformities  of  the  pelvis  produced  by 
fractures,  exostoses,  etc.,  which  considerably  diminish  its 
canal,  intrapelvic  tumours,  hernia  of  the  uterus,  extra-uterine 
foetation,  and  certain  cases  of  uterine  torsion  irreducible  by 
the  methods  we  have  described.  Atresia  of  the  os  in  the 
larger  animals  should  be  more  advantageously  overcome  by 
vaginal  hysterotomy,  unless  the  owner  is  desirous  of  saving 
the  foetus  and  sacrificing  the  mother. 

The  operation  is  also  indicated  when  an  animal,  near  the 
termination  of  pregnancy,  is  so  seriously  ill  or  injured  that 
it  cannot  live  until  birth  takes  place.  It  may  then  be  most 
judicious,  if  the  progeny  is  valuable,  to  kill  the  parent  and 
extract  the  foetus  at  once.  If  the  parent  has  just  died,  or  is 
dying,  the  operation  may  also  be  practised. 

In  considering  the  adoption  of  the  operation,  the  species  of 
animal  will,  of  course,  weigh  a  good  deal.  Those  which  can 
be  utilized  as  food  there  need  be  no  hesitation  in  operating 
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upon  and  sacrificing  immediately  afterwards,  the  value  of 
the  carcase  and  the  living  calf  or  lamb  diminishing  very 
considerably  the  loss  which  would  otherwise  be  sustained. 
With  the  mare,  as  we  have  said,  the  foal  may  be  much  more 
valuable  than  the  parent. 

With  the  bitch  and  sow  there  is  much  more  prospect  of  a 
favourable  result  from  the  operation  ;  and  as  difficult  parturi- 
tion in  them  is  often  so  serious,  it  is  advisable  to  operate  in 
good  time.  Indeed,  in  all  cases,  when  the  operation  is  once 
decided  upon,  no  delay  should  occur  in  practising  it,  if  it  is 
desired  to  preserve  the  progeny  and  give  the  parent  a  chance. 

We  have  seen  that  the  foal  soon  perishes  when  it  cannot  be 
born,  and  though  the  fcetus  of  other  animals  retains  its  vitality 
longer,  yet  there  is  also  a  limit  here.  Besides,  it  must  be 
remembered  that  the  strength  of  the  parent  is  an  important 
factor  in  the  case,  and  the  longer  the  delay,  the  less  chance 
is  there  of  a  successful  result.  It  is,  therefore,  most  important 
that  the  obstetrist  lose  no  time  in  making  his  diagnosis,  and 
coming  to  a  conclusion  as  to  the  course  he  must  pursue. 
Embryotomy  will,  of  course,  present  itself  to  his  mind  before 
laparo-hysterotomy,  which  is,  after  all,  only  to  be  an  ulti- 
mate means  of  saving  either  mother  or  progeny,  or  both,  in 
exceptional  cases.  It  need  scarcely  be  pointed  out  that  in 
irreducible  uterine  hernia  there  need  be  no  delay  in  deciding, 
and  that  this  condition  gives  good  hope  of  success,  especially 
in  the  smaller  animals. 

Operation. 

When  the  parent  is  dying  or  is  doomed  to  be  killed  because 
it  is  worthless,  or  suffers  from  an  incurable  disease  or  accident, 
and  the  young  animal  is  to  be  rescued,  as  in  the  mare  or 
cow,  the  parent  must  first  be  killed  by  pithing,  and  then  the 
abdomen  opened  rapidly — firstly,  by  a  longitudinal  incision 
through  the  abdominal  floor  from  the  xiphoid  cartilage  to  the 
pubis ;  and,  secondly,  by  a  cross-incision  through  the  side- 
walls  of  the  abdomen.  The  uterus  is  then  opened  and  the 
foetus  extracted. 

When  it  is  desired  to  preserve  the  parent  as  well  as  the 
offspring,  then  the  usual  antiseptic  or  aseptic  surgical  pre- 
cautions must  be  taken. 
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sh^l*^'n' l'*,™""'"*'  r^^  ^'  '^^''^'''^-     T^^«^  instruments 
should   include   a   scalpel,   probe-pointed    bistoury,  director 
XBCissors,  artery  and  dressing  forceps,  retractors  in\e  large'' 
animals,  suture  material,  sponges  or  cotton-wool.     The  flank 
operation  is  to  be  preferred  with  the  larger  animals  and  the 
sow,  as  no  sutures  can  resist- the  weight  of  the  intestines 
when  the  mcision  is  at  the  inferior  part  of  the  abdomen 
y       ihe  cow,  sheep,  and  goat  must  be  operated  on  the  right 
side,  the  mare  on  the  left  side,  the  sow  on  either  side      The 
animal  must  be  cast  on  the  opposite  side  to  that  to  be  operated 
on,  and  anaesthetized.     Chloroform  may  be  used  for  the  mare 
cow,  or  sheep ;  with  the  sow  a  local  anesthetic  is  preferable' 
such  as  cocauie,  for  the  incision  in  the  abdominal  wall.     The 
upper  hmd-limb   must    be  drawn   backwards.      The  site  of 
operation  must  be  shaved,  washed,  and  antisepticized ;  tincture 
of  lodme  is  a  convenient  antiseptic  to  apply  to  this  area.     An 
incision  is  then  commenced  from  a  point  equidistant  from 
the  external  angle  of  the  ilium  and  the  last  rib,  and  carried 
downwards  and  forwards  in  the  direction  of  the  fibres  of  the 
internal  abdominal  oblique.     This  incision  is  carried  through 
the  skin  to  the  latter  muscle.     Its  length  varies  according  to 
the  animal,  in  the  mare  or  cow  being  from  12  to  14  inches. 
The  layers   of   muscles  are  carefully  cut  through  until  the 
peritoneum  is  reached,  and  it  is  punctured,  taking  care  not 
to  wound  the  underlying  viscera.     The  two  first  fingers  of 
the  left  hand  are  passed  through  this  opening,  the  back  of  the 
hand  downwards;   the   blade  of  the  probe-pointed  bistoury 
is  placed  between  these  fingers,  and  carried   along  through 
the  peritoneum  until  the  opening  is  of  the  same  length  ^  as 
that  in  the  skin.     An  intelligent  assistant  should  be  at  hand 
to  prevent  the  escape  of  the  intestines  through  this  large 
aperture. 

The  arm  of  the  operator  is  now  pushed  into  the  abdominal 
cavity  in  search  of  the  uterus,  which,  when  found,  is  brought 
opposite  the  incision,  should  it  not  be  there  at  first.  Two 
assistants  compress  the  sides  of  the  wound,  so  as  to  maintain 
them  closely  against  the  uterus ;  this  the  operator  cuts 
through  slowly,  layer  after  layer,  using  all  diligence  so  as  to 
escape  wounding  the  foetal  membranes. 

Two  fingers  are  insinuated  between  the  walls  of  the  organ 
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and  these  membranes,  and  the  bistoury  is  again  employed  to 
dilate  the  opening,  as  in  the  peritoneal  incision,  so  as  to  give 
it  nearly  the  same  direction  and  extent  of  that  in  the  abdo- 
minal wall.  Should  the  membranes  be  still  intact,  they  are 
to  be  torn,  and  the  "  waters  "  allowed  to  flow — but  only  out- 
side the  abdomen,  if  possible.  The  operator  now,  plunging 
his  arm  at  once  in  the  cavity  of  the  uterus,  seizes  the  first 
part  of  the  foetus  that  comes  to  hand — fore-legs,  head,  or 
hind-quarters,  if  possible — and  removes  it  quickly  ;  the  um- 
bilical cord  is  torn  or  tied  and  cut  through,  and  the  young 
creature  given  to  those  who  will  dry  and  rub  it,  wrap  it  in  a 
warm  blanket,  and  otherwise  attend  to  it. 

The  obstetrist  immediately,  if  the  parent  is  to  be  preserved, 
removes  the  foetal  membranes — an  easy  task  comparatively  in 
the  mare,  much  more  tedious  and  difficult  in  the  cow,  as  all 
the  adhering  cotyledons  must  be  separated  one  by  one.  Then, 
by  means  of  a  sponge,  all  the  fluid  remaining  in  the  organ  is 
to  be  cleared  out,  as  well  as  any  that  may  have  escaped  into 
the  abdomen.  It  might  be  well  to  damp  the  interior  of  the 
uterus  with  a  very  weak  solution  of  carbolic  acid.  Then  the 
wound  is  to  be  closed  by  Lembert's  sutures. 

In  the  abdominal  wall  a  row  of  buried  sutures  must  be 
inserted  in  the  abdominal  muscles,  and  a  quilled  suture 
applied  to  the  outer  wound.  Over  this,  long,  narrow  strips 
of  canvas  may  be  applied  with  pitch  or  some  adhesive  agent 
to  support  the  sutures ;  and,  last  of  all,  a  wide  body  bandage 
must  be  placed  around  the  abdomen  and  loins  of  the  patient. 
The  latter  is  then  allowed  to  rise. 

In  the  bitch  and  cat,  the  operation  may  be  performed  either 
in  the  flank  or  in  the  linea  alba.  The  latter  site  is  very  con- 
venient, and  allows  of  easy  manipulation  of  both  cornua  of 
the  uterus.  In  all  cases,  whether  in  large  or  small  animals, 
if  a  foetus  is  presented  before  the  operation,  it  should  be 
pushed  forwards  as  far  as  possible  into  the  uterus  and  an 
antiseptic  injected. 

For  the  operation  through  the  linea  alba,  the  bitch  should 
be  fixed  on  its  back  on  the  operating-table,  and  the  site 
prepared  as  for  the  mare  or  cow.  The  patient  must  be 
anaesthetized  with  chloroform  or  A.C.E.  mixture.  The  incision 
is  made  in  the  middle  line  from  behind  the  umbilicus  to  near 
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the  pubis  through  the  skin  down  to  the  peritoneum,  the  latter 
punctured  with  the  knife  at  one  end  of  the  wound,  the  grooved 
director   inserted,  and   the  incision  extended  as  required  by 
the  knife,  guarded  by  the  director.     One  horn  of  the  uterus 
is  now  drawn  through  the  wound  in  the  abdominal  floor,  and 
a  careful  longitudinal  incision  made  in  it  opposite  its  liga- 
mentous attachment  close  to  the  body,  sufficient  to  admit  of 
the  passage  of  the  puppies  (a  similar  incision  is  to  be  made  in 
sows).     The  nearest  puppy  enclosed  in  its  foetal  membranes 
is  then  manipulated  through  the  wound  and  extracted.     By 
manipulation,   the    other  puppies  in  their  membranes   are 
pushed  towards  this  incision  in  the  uterine  wall  and  removed. 
If  the  puppies  are  alive,  an  assistant  should  be  at  hand  to 
attend  to  them.     The  uterus  is  now  mopped  out  with  sterilized 
normal  saline    solution  or  a  little  antiseptic  lotion,  such  as 
chinosol  (1  to  1,000),  the  opening  in  the  uterine  wall  closed 
with  Lembert's  sutures  of  catgut  or  silk,  and  the  edges  of  the 
wound  in  the  abdominal  wall  brought  together  by  two  rows  of 
interrupted  sutures,  one  in  the  abdominal  muscles,  the  other 
in  the  skin.     A  little  collodion  and  iodoform  is  now  employed 
to  seal  the  wound.     If  the  abdomen  is  very  heavy,  a  bandage 
may  be  employed  to  support  it.     The  animal  is  then  allowed 
to  rise.     The  after-treatment  is  as  for  other  abdominal  opera- 
lions — clean  surroundings,  rest  and  light,  easily  digested  food, 
which  must  not  distend  the  abdomen,  and  therefore  must  be 
sparing  in  amount  for  a  few  days. 

The  bad  results  to  be  apprehended  from  the  operation  are 
septic  metritis  or  peritonitis,  or  both ;  abscess  at  the  seat  of 
the  incision,  or  adhesion  of  the  abdominal  organs  to  this  part. 


HYSTERECTOMY. 

Hysterectomy  consists  in  removing  the  uterus  enclosing 
the  fcBtuses  through  a  wound  in  the  abdommal  wall.  It  is 
commonly  performed  in  the  smaller  animals-the  sow  bitch, 
and  cat.  It  is  especially  to  be  recommended  when  the  fcBtuses 
are  dead  and  decomposing.  It  is  much  less  dangerous  to  the 
mother  than  hysterotomy,  but  the  disadvantage  is  that  she 
cannot  be  any  longer  used  for  breeding  purposes. 
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The  procedure  is  the  same  as  for  hysterotomy,  as  far  as  the 
opening  of  the  abdominal  wall. 

One  horn  is  first  brought  through  the  outer  wound,  and 
the  ovarian  vessels  ligatured.  It  is  just  as  well  to  remove 
the  ovaries  with  the  horns.  Then  the  horn  is  separated  from 
the  uterine  broad  ligament,  care  being  taken  not  to  injure 
any  bloodvessels  ;  the  other  horn  is  treated  in  the  same  way. 
Then  two  ligatures  are  applied  to  the  body  of  the  uterus, 
including  the  uterine  vessels,  after  it  has  been  ascertained  that 
the  fcBtuses  and  their  membranes  lie  in  front  of  this  point. 
The  body  is  then  cut  through  between  the  ligatures  and  the 
uterus  taken  away.  The  stump  of  the  body,  still  attached 
to  the  vagina,  is  carefully  disinfected  and  returned  to  the 
abdomen.     The  further  procedure  is  as  for  hysterotomy. 

ARTIFICIAL   PREMATURE    BIRTH. 

The  production  of  abortion  ■  has  already  been  described. 
It  is  estimated  that  the  foetus  would  be  viable,  and  yet  notably 
less  in  size  and  weight  than  when  born  at  full  term,  if  removed 
from  the  mare  twenty  to  forty  days  before  that  period  ;  from 
the  cow,  fifteen  to  thirty  days;  and  from  the  bitch,  ten  to 
fifteen  days. 

Artificial  premature  birth  is  produced  in  the  same  way  as 
artificial  abortion. 

SUPPLEMENTARY  OBSERVATIONS  REGARDING  MOTHER 
AND  PROGENY. 

The  condition  of  the  mother  after  obstetrical  manipulations 
and  operations  generally  demands  attention- — all  the  more  jf 
these  have  been  severe  and  protracted.  In  trifling  cases,  it  is 
true,  no  care  beyond  that  usually  given  after  normal  parturi- 
tion is  required,  for  as  soon  as  delivery  is  completed  she 
will  seek  her  offspring — if  it  be  alive — and  manifest  her 
interest  in  it,  though  she  may  have  suffered  considerably 
before  it  was  born.  But  in  the  great  majority  of  difficult 
cases,  such  as  have  been  described  in  the  preceding  chapters, 
the  animal  is  much  prostrated  from  prolonged  suffering  and 
straining — so    much    so,   indeed,   as    to   lie   extended   in  a 
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comatose  condition,  or  apparently  dead,  from  nervous 
exhaustion.  Though  the  mare  can  endure  very  much  suffer- 
ing during  paarturition,  yet  this  state  of  collapse  is  not 
infrequently  observed.  So  stout-hearted  is  this  animal  that 
when  she  has  rallied  from  the  effects  of  parturition  and 
evinced  maternal  solicitude  for  the  foal,  she  begins  to  eat  and 
drink ;  when  she  does  not  do  so,  it  may  be  regarded  as  a  very 
grave  sign. 

To  render  the  mother  comfortable  and  restore  her  strength 
should  be  the  first  consideration.  The  body  ought  to  be 
rubbed  and  dried,  and  covered  with  warm  clothing ;  stimulants 
must  be  given,  as  well  as  warm  gruel  and  tepid  water  to 
drink.  If  resting,  she  ought  not  to  be  disturbed ;  though,  in 
the  case  of  the  larger  animals,  some  authorities  assert  that  if 
recumbent  they  ought  to  be  got  up  if  possible,  as  the  internal 
generative  organs  then  assume  their  natural  position  more 
readily.  But  unless  there  is  apprehension  of  inversion  of  the 
uterus,  it  is  generally  the  best  course  to  allow  repose. 

For  cows  much  exhausted  in  calving  it  has  been  recom- 
mended to  give  a  subcutaneous  injection  of  veratrine  (4  to 
5  grammes  in  alcoholic  solution,  1  to  25)  or  strychnine, 
which  soon  rallies  them.  When,  after  delivery  has  been 
effected,  animals  remain  restless,  and  apparently  suffering 
pain,  they  should  receive  soothing  medicine,  such  as  chloral 
hydrate,  either  in  gruel  or  enema. 

If  the  young  animal  is  alive  and  able  to  suck,  it  should  be 
put  to  the  teat ;  if  it  is  dead  or  unable  to  suck,  then  the 
mother  must  have  the  milk  taken  from  the  mammary  gland. 

Any  contusions  or  injuries  to  the  maternal  generative 
organs  should  be  attended  to  next  ;  the  treatment  to  be 
adopted  will  depend  on  the  nature  and  seat  of  the  lesions,  but 
it  ought  to  be  antiseptic  whenever  possible.  This  must  also 
be  the  rule  when  the  foetus  has  been  extracted  in  a  decom- 
posed state;  the  uterine  cavity  must  be  well  syringed  out 
with  warm  boiled  water,  and  subsequently  irrigated  with  some 
antiseptic  fluid,  such  as  potassium  permanganate  (1  to  1,000). 
Permanganate  of  potash  solution,  if  used,  should  be  injected 
until  it  is  returned  unchanged.  As  long  as  it  is  passed  out 
as  a  brownish  liquid,  the  injection  should  be  continued. 

With  regard  to  the  young  animal  when  it  is  extracted  alive, 
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the  damage  it  has  received  should  be  ascertained ;  this  can 
be  done  when  the  cords  are  removed.  The  slighter  injuries 
are  usually  simple  wounds,  and  soon  heal ;  but  fractures  of 
bones  are  more  serious,  and  generally  necessitate  slaughter  of 
the  animal.  If  looking  healthy,  yet  it  cannot  get  up  or  stand 
when  lifted  up,  this  is  in  all  probability  owing  to  strain  of  the 
limbs,  and  passes  ofif  in  the  course  of  a  few  days. 

"When  apparently  dead,  besides  the  measures  already 
mentioned  for  this  condition,  veratrine  has  also  been  given 
with  great  advantage  subcutaneously,  1  or  2  centigrammes 
being  the  dose.  In  other  cases  in  which  the  calf  could  not 
respire — though  the  heart  was  contracting  rapidly  and 
violently — it  has  been  placed  near  the  open  door,  with  the 
head  pendent,  in  order  to  send  blood  to  the  brain,  while  the 
limbs  were  vigorously  rubbed  and  the  chest  compressed  and 
relaxed  alternately ;  these  measures  not  succeeding,  a  small 
quantity  of  brandy  carefully  administered  has  produced  the 
desired  effect,  and  respiration  was  soon  established. 

Sometimes  it  happens  that  the  calf  has  been  retained  in 
the  genital  canal  for  some  hours,  with  its  head  partially  out 
of  the  vulva,  and  owing  to  the  pressure  on  the  neck  there  is 
much  swelling  of  the  head,  especially  of  the  tongue,  which  is 
turgid  and  projects  from  the  mouth.  When  extracted,  the 
creature  can  scarcely  breathe  because  of  the  tumefied  tongue, 
and  asphyxia  is  imminent.  Scarifications  of  the  organ,  with 
turpentine  in  oil  rubbed  on  the  limbs,  soon  bring  relief. 


CHAPTER   XI 

ACCIDENTS  AFTER  PARTURITION 

The  accidents  occurring  subsequent  to  parturition  are  rather 
diverse,  and  not  infrequently  complicate  the  difficulties 
already  alluded  to  as  hindering  natural  birth.  They  may 
occur  either  during  parturition,  immediately  after  delivery,  or 
within  a  few  days  subsequent  to  that  event. 

In  addition  to  the  accidents,  there  are  diseases  which 
appear  during  the  puerperal  period,  though  the  distinction 
between  them  and  the  former  is  not  always  easy  to  establish. 

Some  of  the  complications  just  alluded  to  may  succeed  a 
perfectly  normal  delivery,  or  an  accidental  abortion,  as  well 
as  a  difficult  birth. 

The  accidents  consecutive  to  or  accompanying  parturition 
may  be  enumerated  as  follows  :  (1)  Retention  of  the  foetal 
envelopes  in  the  utents,  and  its  consequences ;  (2)  Post-partuni 
hamorrhage  from  the  genital  organs ,-  (3)  Displacement  or  hernia 
of  one  or  more  of  the  internal  genital  organs  through  the  vulva  ; 
(4)  Traumatic  lesions  of  the  genital  or  neighbouring  organs. 

Some  of  these  accidents  are  either  very  serious  in  them- 
selves or  in  their  consequences,  and  require  the  greatest 
skill  to  remedy;  or  they  are  comparatively  trifling,  and 
easily  repaired. 

RETENTION  OF  THE  FOETAL  ENVELOPES. 

The  retention  of  the  fcetal  envelopes,  placenta,  "  secun- 
dines,"  or  "after-birth,"  beyond  a  certain  time  after  the 
expulsion  of  the  foetus  from  the  uterus  must  be  looked  upon 
as  an  accidental  or  pathological  condition  which  requires 
attention.     It  has  been  already  shown  that  the  placenta  is 

423 


424  A    TEXT-BOOK   OF    VBTERINAKY    OBSTETRICS 

usually  shed  or  expelled  soon  after  the  young  creature  is  born, 
and  particularly  with  such  animals  as  the  mare,  sow,  and 
bitch,  the  placenta  of  which  is  diffuse  or  zonular  ;  indeed, 
with  muciparous  animals — as  the  two  latter— the  placenta  of 
each  fcEtus  is  extruded,  soon  after  its  birth,  by  the  succeeding 
foetus ;  so  that  if  retention  occurs  at  all,  it  is  only  the  last  or 
the  two  last  placentae  which  remain  in  the  cornua  of  the 
uterus. 

With  ruminant  animals,  however,  retention  is  far  from 
rare,  though  even  in  them  there  is  a  difference  in  this 
respect,  according  to  species,  the  accident  being  much  more 
frequent  in  the  cow  than  in  the  sheep  or  goat.  This  frequency 
in  ruminant  animals  is  doubtless  due  to  the  peculiar  formation 
of  their  placentae,  the  cotyledonal  arrangement  being  evidently 
opposed  to  ready  separation. 

But  if  the  cow  is  the  animal  of  all  others  in  which  this 
accident  occurs,  it  is  also  the  one  which  appears  to  be  the 
least  inconvenienced  by  it ;  for  it  is  not  uncommon  to  see 
cows  which  four,  six,  eight,  and  even  ten  or  twelve  days  after 
parturition,  have  not  got  rid  of  the  placenta,  and  yet  are 
lively,  the  appetite  is  unimpaired,  and  they  continue  to 
ruminate  and  give  milk  as  if  there  were  nothing  amiss ; 
though  in  some  instances  the  animal  may  stamp  with  its 
hind-feet,  raise  the  tail,  and  act  as  if  about  to  defecate  or 
micturate,  while  a  small  quantity  of  foetid  sanious  fluid 
escapes  from  the  vulva. 

Symptoms  and  Terminations. 

The  symptoms  are  generally  so  marked  that  the  state  of 
affairs  is  readily  discovered.  Nearly  always  there  is  a  more 
or  less  considerable  mass  of  the  foetal  envelopes — sometimes 
only  the  umbilical  cord — hanging  from  the  vulvar  orifice,  the 
labia  of  which  are  often  swollen  and  injected.  Occasionally 
the  mass  is  so  large  as  to  reach  below  the  hocks,  with  little 
bags  of  liquor  amnii  at  the  lower  end ;  it  has,  if  recently 
expelled,  a  fresh  tint,  not  unlike  that  ,of  the  intestines  ;  but  if 
exposed  for  some  time,  and  especially  in  summer,  it  is  greyish- 
coloured,  somewhat  adhesive,  and  generally  soiled  by  fseces  or 
litter. 
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In  other  cases  nothing  is  noticeable,  except  when  the 
animal  is  lying  on  its  abdomen;  then  the  pressure  on  the 
uterus  pushes  the  cervix  into  the  vagina,  and  if  any  portion 
of  the  membranes  is  through  the  os,  of  course  it  is  visible. 
In  others,  again,  nothing  whatever  is  to  be  seen  whether  the 
creature  is  lying  or  standing,  the  whole  mass  being  retained 
in  the  uterus.  After  the  third  day  of  delivery  the  os  is 
usually  closed,  and  unless  a  portion  of  the  membranes 
chanced  to  be  in  the  vagina  before  this  period,  the  entire 
placenta  is  imprisoned  in  the  uterus,  and  a  manual  explora- 
tion will  not  always  discover  it.  Sometimes  only  a  fragment 
of  the  membranes  is  so  retained. 

It  has  been  mentioned  that  in  many  cases  the  animal 
does  not  evince  any  uneasiness  at  first ;  sometimes  when  the 
portion  of  placenta  hanging  outside  the  vulva  is  large  and 
heavy,  and  the  creature  is  standing,  the  meatus  urinarius  is 
pressed  upon,  and  micturition  is  rendered  difficult.  There 
may  also  be  symptoms  of  abdominal  pain — whisking  the  tail, 
stamping  with  the  feet,  and  making  efforts  as  if  to  defecate  or 
micturate,  with  slight  and  brief  uterine  contractions,  which 
may  eventually  lead  to  the  expulsion  of  the  placenta. 

It  often  happens  that  when  the  os  is  not  completely  closed, 
owing  to  a  portion  of  the  membranes  lying  in  it,  spontaneous 
expulsion  takes  place'  after  a  variable  period. 

When  once  spontaneous  expulsion  has  been  effected,  there 
is  little  to  be  apprehended.  It  is  not  so  if  retention  be 
accompanied  by  decomposition  of  the  membranes  ;  this  occurs 
when  air  has  access  to  them,  and  all  the  more  rapidly  when 
the  temperature  is  high. 

The  odour  is  most  repulsive,  and  a  sanious  brown-tinted 
discharge,  composed  of  d6bris  of  the  membranes  and  secre- 
tions from  the  irritated  mucous  lining  of  the  genital  canal, 
flow  from  the  vulva,  soiling  it,  the  tail,  thighs,  and  hocks, 
and  often  excoriating  them.  This  discharge  is  most  abundant 
when  the  animal  extends  itself  to  micturate,  and  it  is  then 
horribly  fcetid.  The  hand,  on  being  passed  into  the  vagina, 
is  covered  with  the  fluid,  and  it  may  encounter  shreds  of  the 

placenta. 

In  such  cases  the  health  of  the  animal  often  suffers  ;  there 
is  dulness,  prostration,  diminution  in  the  secretion  of  milk, 
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decreased  appetite,  respiration  perhaps  quickened,  temperature 
increased,  and  other  indications  of  illness. 

The  complications  from  placental  retention  are  somewhat 
numerous.  Contact  with  the  decomposing  membranes  may 
so  irritate  the  interior  of  the  uterus  as  to  occasion  metritis, 
or  even  metro-peritonitis — a  condition  which  is  always  serious, 
and  often  fatal.  There  is  also  risk  of  septicaemia ;  and  even 
under  the  most  favourable  ciroumstances  there  sometimes 
remains  a  local  irritation — a  chronic  vaginitis  or  metritis  that 
leads  to  leucorrhoea. 

Some  authorities  have  observed  trismus,  tetanus,  metastatic 
arthritis,  and  chest  affections,  as  sequelae  of  placental  retention. 

There  is  no  danger  when  the  retention  has  only  lasted 
for  two  or  three  days,  particularly  if  a  large  portion  of  the 
membranes  protrudes  beyond  the  vulva,  and  it  has  a  fresh 
tint.  Attention  is  necessary,  however,  when  the  placenta 
begins  to  putrefy,  and  a  foetid  discharge  commences  from  the 
vulva ;  though  even  so  late  as  fifteen  days  after  parturition 
the  membranes  may  be  expelled  spontaneously,  without  any 
injury  occurring  from  the  prolonged  retention.  But  the  case 
is  serious  when  the  animal  begins  to  show  symptoms  of 
general  illness,  and  particularly  if  no  portion  of  the  placenta 
can  be  seen  or  the  os  be  occluded.  Plastic  adhesion  of  the 
placenta  to  the  uterus  is  also  a  grave  complication,  though 
happily  rare. 

In  these  instances  the  animal  gradually  becomes  listless, 
weak,  and  emaciated,  loses  its  appetite  and  ceases  to  yield 
milk,  until  at  length  it  falls  into  a  state  of  marasmus,  and 
perishes  from  septicaemia.  Or,  in  more  rapid  cases,  with 
these  general  symptoms  the  lining  membrane  of  the  vagina 
is  of  a  deep  red  colour  and  intensely  hot,  a  foetid  sanguineo- 
purulent  discharge  escapes  from  the  vulva  ;  there  are 
tremblings  over  the  whole  body,  hurried  respiration,  intense 
fever,  and  all  the  other  signs  of  metritis. 

Though  retention  is  not,  in  the  majority  of  cases  in  the 
cow,  a  very  serious  affair,  yet  it  should  be  attended  to 
even  in  this  animal.  With  other  creatures  it  is  much  more 
to  be  dreaded,  as  they  incur  greater  risks  from  prolonged 
retention. 


ACCIDENTS    AFTER    PAKTURITION  427 

Causes. 

Eetention  occurs  most  frequently  in  cases  of  abortion,  or 
when  birth  takes  place  some  days  before  the  proper  time. 
The  accident  is  stated  to  be  more  frequent  with  old  cows,  and 
especially  when  these  are  employed  in  draught,  as  in  France 
and  other  countries. 

In  some  cases  it  is  due  to  abnormal  adhesion  between  the 
maternal  and  foetal  placentae.  Pomayer  maintains  that  in 
large  proportion  retained  foetal  membranes  are  due  to  in- 
flammation and  swelling  of  the  maternal  placenta.  This 
inflammation  may  result  from  injuries  through  the  abdominal 
wall  during  gestation,  or  occur  in  contagious  abortion  or  other 
infection  of  the  uterus.  This  does  not  appear  to  be  a  very 
satisfactory  explanation,  because  if  the  placenta  is  much 
interfered  with  abortion  will  soon  take  place,  before  the  change 
has  been  suflicient  to  cause  swelling  of  the  maternal  placenta 
and  a  consequent  narrowing  of  the  crypts  sufficient  to  retain 
the  foetal  membranes.  Protracted  and  laborious  birth  favours 
retention.  Probably  the  large  majority  of  the  cases  are  due  to 
uterine  inertia,  absence  or  feebleness  of  the  uterine  con- 
tractions. This  want  of  contraction  is  frequently  noted  on 
examination  of  the  uterus  in  retention  of  the  foetal  membranes. 

When  the  cervix  uteri  contracts  rapidly  after  delivery,  and 
the  OS  is  consequently  firmly  closed,  the  placenta,  though  non- 
adherent, will  be  retained. 

Eueff  mentions  that  the  accident  is  especially  frequent  in 
certain  years  when  the  herbage  and  forage  is  not  good,  and 
particularly  when  the  latter  is  mouldy. 

Treatment  of  the  Cow. 

The  treatment  of  placental  retention  appears  always  to 
have  been  a  subject  on  which  diverse  views  and  opinions  have 
been  held,  many  obstetrists  maintaining  that— with  the  cow 
more  particularly— this  retention  is  never  dangerous  in  itself, 
and  that,  unless  there  arise  complications,  the  removal  of  the 
foetal  membranes  should  in  every  case  be  left  to  the  efforts  of 
Nature ;  while  others  assert  that  there  is  great  risk  in  this 
retention,  and  that  when  it  has  exceeded  two  or  three  days 
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after  the  birth  of  the  fcetus  there  is  need  for  active  inter- 
vention. The  experience  of  the  majority  of  obstetrists  will 
negative  both  of  these  opinions  ;  for  it  is  a  matter  of  almost 
daily  observation  that  in  many  instances  the  placenta  remains 
without  inconvenience  in  the  uterus  for  several  days — six  or 
eight — before  it  is  spontaneously  expelled ;  while  in  other 
cases  retention  for  the  same  period  is  marked  by  more  or  less 
serious  symptoms.  This  difference  undoubtedly  depends 
upon  circumstances,  the  precise  nature  of  which  cannot 
always  be  fully  ascertained.  Nor  can  positive  rules  be  laid 
down  as  to  when  it  is  time  to  interfere,  or  when  abstention  is 
the  prudent  course ;  this  can  only  be  learned  by  individual 
experience  and  the  tact  of  the  practitioner. 
)(  It  may  be  remarked,  however,  that  when  parturition  has 
been  normal,  when  the  cow  does  not  appear  to  suffer  pain 
or  inconvenience,  when  the  "straining"  is  infrequent  and 
slight,  the  appetite  good  and  lactation  established,  and  par- 
ticularly when,  during  a  low  or  moderate  temperature,  a 
portion  of  the  membranes  protrudes  beyond  the  vulva,  then 
there  is  no  great  reason  for  interference  until  a  week,  or  even 
more,  has  elapsed. 

But  if,  on  the  contrary,  the  external  temperature  is  high,  if 
the  labour  has  been  difficult,  the  genital  organs  irritated  or 
abraded,  and  if  fever,  restlessness,  and  suffering,  are  noted, 
with  strong  and  frequent  straining,  especially  if  there  are 
foul- smelling  discharges  from  the  vagina,  then  intervention  is 
called  for,  no  matter  whether  the  time  which  has  elapsed 
since  parturition  is  long  or  short. 

When  the  envelopes  form  a  somewhat  large  mass  hanging 
from  the  vulva,  it  may  be  anticipated  that  early  and  spon- 
taneous removal  will  take  place ;  though  it  sometimes 
happens,  as  has  been  pointed  out,  that  the  weight  of  the 
pendulous  portion  causes  inconvenience  in  micturition,  while 
it  fatigues  and  pains  the  animal  by  dragging  on  the  uterus, 
and  induces  expulsive  but  futile  efforts.  Schaack  has  shown 
that  in  nearly  all  these  cases  it  will  be  found  that  a  loop  of 
the  membranes  has  become  twisted  around  the  pedicle  of 
some  large  uterine  cotyledon ;  and  as  this  is  the  obstacle  to 
separation,  it  is  necessary  to  release  the  loop  as  soon  as 
possible,  in  order  to  prevent  accidents. 
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It  has  also  been  remarked  that,  even  when  birth, has  been 
easy  and  favourable,  primiparm  are  often  irritable  and  im- 
patient, the  presence  of  the  secundines  in  the  vagina  and 
vulva  increasing  the  restlessness,  and  occasioning  frequent 
and  energetic  uterine  contractions.  In  such  cases  it  will 
generally  be  found  judicious  to  remove  the  membranes  as 
soon  as  possible — on  the  same  day,  or  the  day  succeeding 
delivery,  if  necessary. 

If  after  the  birth  of  the  fcwtus  nothing  is  seen  at  the  vulva 
except  a  thin  cord,  formed  solely  by  the  umbilical  vessels,  it 
is  almost  certain  that  there  is  strong  adhesion  between  the 
maternal  and  foetal  placentae,  and  that  the  separation  of  the 
latter  will  be  protracted — in  all  likelihood  require  to  be 
removed  artificially.  But  even  in  such  a  case  there  is  no 
occasion  for  immediate  interference;  on  the  contrary,  it  is 
more  judicious  to  wait,  and  allow  time  for  the  placentae  to 
soften  and  the  adhesions  between  them  to  diminish,  though 
the  opportunity  for  complete  detachment  must  not  be  over- 
looked. 

When  nothing  whatever  is  discernible  externally,  there  is 
reason  to  surmise  that  the  placenta  is  completely  retained. 
But  even  in  this  case  there  is  no  need  to  resort  at  once  to  its 
removal,  though  it  may  be  necessary,  in  order  to  prevent 
imprisonment  for  some  time,  through  the  closure  of  the  os 
uteri,  to  introduce  the  hand  into  the  uterus,  and,  if  the  placenta 
is  already  partially  detached,  to  extract  it.  If  it  remains  firmly 
adherent,  however,  it  is  better  to  gather  as  much  as  can  be 
seized  into  a  single  mass,  carry  it  through  the  os  into  the 
vagina,  and,  tying  it  there  by  a  long  piece  of  cord,  to  leave  the 
latter  hanging  outside  the  vulva.  This  prevents  the  os  from 
closing,  while  the  cord  will  assist  in  effecting  artificial 
removal  at  a  later  period,  should  such  be  required. 

Certain  medicaments,  more  or  less  of  the  nature  of  em- 
menagogues— such  as  rue,  savin,  laurel,  stramonium,  carbonate 
of  potass,  etc.— have  been  for  a  long  time  credited  with  the 
power  of  hastening  the  expulsion  of  the  placenta,  and  their 
administration  has  been  recommended  before  resortmg  to 
manual  force.  Some  of  the  recipes  for  these  potions  are  very 
antiquated,  and  others  are  quite  modern,  and  lauded  by  the 
highest  authorities. 
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Zundel,  for  instance,  extols  laurel  berries,  and  gives  the 
following  recipe : 


Laurel  berries  - 

120  grammes. 

Aniseed   - 

60 

Bicarbonate  of  soda  - 

120        „ 

These  are  infused  in  4  litres  of  water,  and  given  in  two 
doses.  It  may  be  repeated  the  following  day,  but  as  a  rule  the 
membranes  are  expelled  within  twenty-four  hours  after  the 
last  dose  has  been  given.  Zundel  asserts  that  this  infusion 
has  rendered  excellent  service,  succeeding  in  60  per  cent,  of 
his  cases  of  retention.  Hering  and  Stockfleth  also  speak 
highly  in  its  favour,  and  assert  that  it  is  always  successful, 
provided  there  is  no  mechanical  obstacle  to  expulsion. 
Baumeister  and  Eueff  recommend  potass  carbonate  in  the 
dose  of  45  grammes  daily,  at  three  times,  in  an  infusion  of 
camomile  or  savin.  Hummer  prescribes  90  gramme  doses 
for  three  consecutive  days,  and  Hertwig,  Lund,  and  others, 
also  prescribe  it  with  the  same  object.  Hering  gives  the 
following  formula  : 


Carbonate  of  potass  ■ 
Savin  leaves     - 


15  grammes. 
30 


These  are  infused  in  500  grammes  of  water,  filtered,  and 
administered  tepid.     The  dose  to  be  repeated  every  six  hours. 

Garreau  lauds  Caramija's  uterine  tincture,  which  he  states 
always  succeeds  in  producing  expulsion  of  the  membranes, 
even  when  they  have  been  retained  for  two  months  after 
parturition. 

The  formula  for  this  tincture  is  given  by  Tabourin  as 
follows  : 


Powdered  savin 

Treacle 

Powdered  cumin 

Essence  of  rue     1  -- 
•    l-aa 
,,  savm ) 

Alcohol  - 


250  grammes. 

190 

125 

80 

2  kilogrammes. 


Garreau  prescribes  this  iincture  in  doses  of  100  grammes 
given  in  2  litres  of  savin  infusion. 
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Cruzel  has  his  favourite  potion,  composed  of  30  to 
40  grammes  of  green  rue,  or  10  grammes  of  ergot  of  rye  and 
20  grammes  of  powdered  savin,  made  into  a  decoction  in  a 
litre  and  a  half  of  water.  Delwart,  Rainard,  and  Schrader, 
recommend  ergot  of  rye,  and  Ungefrohrn  stramonium  seeds 
(30  grammes  in  2  litres  of  water),  which  he  believes  to  be 
specific  in  their  action  ;  he  advises  that  linseed  decoction  be 
given  in  the  intervals,  as  it  acts  as  a  diuretic,  and  Eychner 
asserts  that  this  simple  medication  is  particularly  useful 
when  the  foetal  membranes  are  so  decomposed  that  they 
cannot  be  removed  by  the  hand. 

The  subcutaneous  injection  of  ergotine,  or  ergot  of  rye,  has 
also  been  advised.  Extract  of  ergot  of  rye,  1  to  3  grammes, 
dissolved  in  glycerine  and  spirits  of  wine  (15  grammes  of 
each),  has  been  used  for  injection.  Purgatives  and  stimulants 
are  also  used  with  the  object  of  inducing  uterine  con- 
tractions. 

Probably  the  chief  advantage  of  these  medications  lies  in 
inducing  the  owner  of  the  animal  to  exercise  patience  until 
spontaneous  expulsion  is  effected,  the  least  active  measure? 
being  the  best. 

For  a  very  long  time  an  empirical  mode  of  removing  the 
placenta,  when  a  part  of  it  protruded  beyond  the  vulva,  was  to 
exercise  slight  and  continuous  traction  on  it  by  attaching  a 
weight  to  the  pendulous  portion ;  in  France  the  farmers 
attach  a  sabot  filled  with  gravel.  Favre  of  Geneva,  who 
notices  this  rude  method,  admits  that  a  weight  not  exceeding 
2  pounds  may  be  suspended  from  the  membranes,  which  are 
collected  into  a  mass  and  tied  with  a  piece  of  hemp.  This 
method   is,   however,   objectionable   from    several   points   of 

view. 

Manual  traction  is  often  employed  when  a  portion  of  the 
membranes  is  visible.  This  is  seized  either  by  the  hands  or 
by  means  of  a  towel  or  wisp  of  hay  or  straw,  and  gently 
pulled  at — particularly  when  the  animal  strains— twisting  it 
at  the  same  time,  until  the  whole  mass  is  removed  from  the 

uterine  cavity.  .   . 

This  traction  is  not  likely  to  be  productive  of  much  m]ury 
to  the  mare,  sow,  or  bitch,  as  the  adhesion  of  the  placenta  is 
not  great,  and  is  usually  limited  to  a  few  points ;  it  is  there- 
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fore,  as   a  rule,   generally  and  quickly  successful  in   these 
animals. 

With  the  cow,  however,  it  is  not  so,  owing  to  the  numerous 
and  often  strong  attachments  of  the  placenta,  and  its  fragile 
texture,  which  renders  it  easily  torn  if  too  much  force  be 
employed ;  if  it  does  not  give  way,  and  the  traction  is  im- 
moderate, then  there  is  risk  of  irritating  the  uterus,  tearing 
away  the  cotyledons,  or  producing  partial  or  complete  in- 
version of  the  cornua,  or  even  of  the  entire  organ.  Should 
the  placenta  give  way,  this  may  lead  to  greater  difficulty  in 
removing  what  is  left  of  it  in  the  uterus. 

For  these  reasons  some  practitioners  discountenance  this 
mode  of  abstracting  the  placenta  ;  but  there  can  be  no  doubt 
that  if  the  traction  is  moderate  and  judicious,  the  membranes 
not  very  adherent  to  the  interior  of  the  uterus,  and  a  good 
part  of  them  beyond  the  os,  the  operation  is  quite  justifiable 
and  will  be  successful.  When,  however,  the  resistance  is 
marked  or  the  membranes  begin  to  tear,  it  is  better  to  desist. 

Deneubourg  recommends  the  following  method  as  better 
than  employing  the  hands :  The  protruding  umbilical  cord  is 
seized  between  two  pieces  of  wood,  the  length  and  size  of  an 
ordinary  walking-stick,  and  rolled  round  them  until  they  are 
close  to  the  vulva ;  there,  by  a  slight  and  gentle  circular 
movement,  the  portion  engaged  in  the  vagina  produces  a  kind 
of  titillation  which  induces  the  animal  to  stretch  as  in  micturi- 
tion— an  act  it  nearly  always  accomplishes — and  during  this 
period  the  membranes  are  rolled  roupd  the  pieces  of  wood  as 
they  are  detached,  which  usually  occurs  in  about  six  days, 
when  the  whole  is  removed.  When  resistance  is  experienced, 
and  anything  is  found  to  tear  or  rend,  it  is  evident  that 
adhesions  still  exist,  and  the  rolling  must  cease ;  but  then, 
by  a  kind  of  jerking  movement  from  side  to  side,  there  is 
communicated  to  the  uterus  a  series  of  shakes  more  or  less 
energetic,  according  to  the  state  of  the  organ.  Deneubourg 
says  that  there  need  be  no  hesitation  in  employing  a  certain 
amount  of  force  in  practising  these  movements :  "  We  may 
act  strongly,  but  gently."  Great  success  is  said  to  have 
attended  this  method. 

But,  after  all,  there  can  be  no  doubt  the  more  scientific  and 
surgical,  if  old  plan — that  of  direct  extraction  by  enucleation 
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of  the  cotyledons— is  preferable.  This  method  consists  in 
passing  the  hand  into  the  uterus,  and  detaching  or  enucleating 
the  cotyledons,  one  by  one,  so  as  to  destroy  the  adhesions 
between  the  maternal  organ  and  the  foetal  envelopes,  when  the 
latter  can  be  taken  away. 

When  this  extraction  should  take  place  will  depend  upon 
circumstances.  It  will  generally  be  found  that  it  will  not  be 
successful  before  the  third  day,  as  the  cotyledons  are  too 
closely  and  firmly  united  to  allow  their  disunion  without 
injurious  force,  which  may  bring  about  inversion  of  the 
uterus,  or  laceration  of  the  maternal  cotyledons,  and  con- 
sequent haemorrhage.  About  the  third  day  is  generally  a 
favourable  period,  as  the  cervix  is  still  sufficiently  relaxed  to 
pass  the  hand  through  the  os  into  the  uterus ;  while  dis- 
integration between  the  foetal  and  maternal  placentae  has 
advanced  sufficiently  to  permit  the  hand  to  complete  the 
disunion  without  need  for  violence.  It  sometimes  happens, 
however,  that  extraction  can  be  effected  so  late  as  the  fifth 
or  eighth  day  after  delivery ;  but  then  the  membranes  are 
extremely  friable,  and  will  scarcely  withstand  any  degree  of 
traction.  Besides,  the  operator  himself  incurs  great  risk  of 
infection,  either  local  or  general,  from  the  absorption  of  the 
putrid  matters  in  the  uterus  by  the  skin  of  the  hand  and  arm. 

An  assistant  holds  the  tail  of  the  animal  to  one  side,  and 
the  hand  and  arm,  well  oiled,  are  passed  into  the  vagina ;  if  a 
portion  of  the  membranes  is  in  this  canal,  then  the  operation 
is  not  so  difficult,  as  the  os  will  probably  be  more  or  less 
relaxed,  and  this  portion  lying  towards  the  palm  of  the  hand 
— the  back  of  which  is  upwards — serves  as  a  guide ;  while  the 
left  hand  pulls  at  it  gently,  as  occasion  requires.  When, 
however,  nothing  of  the  envelopes  is  to  be  found  outside  the 
OS,  and  that  opening  is  firmly  closed— as  happens  four  or  six 
days  after  birth — then  it  may  be  very  difficult  to  reach  the 
interior  of  the  uterus.  One  finger  mast  be  at  first  introduced, 
then  two,  three,  and  so  on,  until  the  hand  in  the  form  of  a 
cone,  and  by  a  semi-rotatory  motion,  can  be  passed  through. 
This  operation  is  often  long,  troublesome,  and  fatiguing,  and 
requires  to  be  carefully  managed,  so  as  not  to  bruise,  irritate, 
or  wound  the  organ. 

When  the  hand  reaches  the  interior  of  the  uterus,  it  is 
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pressed  forward  between  the  mucous  membrane  of  the  latter 
and  the  chorion — the  palm  towards  the  latter — separating 
them  as  it  advances  until  it  meets  with  the  cotyledons.  Some 
of  these — the  maternal— may  be  detached  from  the  mem- 
branes, while  others  are  still  embedded  in  them,  as  it  were, 
through  their  foetal  cotyledons.  These  last  have  to  be 
enucleated  ;  and  to  effect  this,  the  cotyledon  is  gently  pressed 
at  its  base  between  the  thumb  and  index-finger,  and,  if  neces- 
sary, the  fingers  are  moved  over  each  other  as  if  removing  a 
button  from  its  buttonhole.  Other  practitioners  make  pres- 
sure on  the  summit  of  the  cotyledon  by  the  three  first  fingers, 
and  thus  destroy  the  adhesion.  In  this  manner  the  hand 
passes  from  one  cotyledon  to  another,  effecting  disunion  as 
rapidly,  yet  carefully,  as  possible.  At  times  a  cotyledon  will 
be  met  with  which  adheres  so  very  firmly  that  it  cannot  be 
detached  in  the  way  just  mentioned.  Then  the  nail  of  the 
thumb  or  other  finger  must  be  gently  insinuated  at  the  border, 
so  as  to  gradually  raise  it,  and  pass  the  finger  over  its  entire 
surface. 

The  tediousness  of  the  operation  will  be  inferred  when  it  is 
known  that  the  number  of  adherent  cotyledons  may  sometimes 
amount  to  more  than  a  hundred  ;  and  the  fatigue  is  often  so 
great  that  the  right  and  left  hand  have  to  be  employed  alter- 
nately— a  circumstance  which  has  advantages  otherwise. 

When  a  certain  number  of  cotyledons  are  detached,  the 
portion  of  envelopes  so  released  is  carried  into  the  vagina  and 
beyond  the  vulva,  where  the  other  hand,  or  an  assistant, 
seizes  and  pulls  gently  on  it. 

As  the  hand  reaches  the  cornua  the  cotyledons  increase, 
and  it  becomes  difficult  to  reach  them — particularly  the  cornu 
in  which  the  hind-limbs  of  the  calf  were  lodged — because  of 
the  insufficient  length  of  the  arm.  Moderate  traction,  how- 
ever, on  the  part  just  detached  will  bring  the  others  nearer, 
and  facilitate  the  task ;  but  the  traction  must  be  judiciously 
managed,  so  as  to  avoid  tearing  the  membranes  or  the 
adherent  cotyledons,  invagination  of  the  cornu,  or  even 
inversion  of  the  uterus.  So  likely  is  this  accident  to  happen, 
that  some  practitioners,  instead  of  pulling  at  the  membranes 
in  this  way  in  order  to  disunite  the  most  distant  cotyledons, 
are  content  to  await  their  natural  separation,  merely  tying 


ACCIDENTS    AFTEE    PAKTURITION  435 

near  the  vulva  the  portion  of  the  membranes  separated,  and 
cutting  away  the  parts  beyond — ^the  separation  generally 
occurring  in  from  two  to  five  days.  To  facilitate  traction, 
Gunther  recommends  that  the  abdomen  of  the  animal  should 
be  well  raised  by  a  plank  placed  under  it,  and  held  by 
assistants. 

It  has  sometimes  been  found,  as  already  mentioned,  that 
the  greater  part  of  the  membranes  has  been  expelled,  when 
all  at  once  expulsion  ceased,  notwithstanding  the  volume  and 
weight  of  the  pendulous  mass,  which  caused  so  much  disturb- 
ance to  the  animal  that  it  has  refused  to  eat,  persisted  in 
lying,  and  when  compelled  to  get  up  has  kept  stamping  its 
hind-feet  until  it  could  lie  down  again.  On  introducing  the 
hand  into  the  uterus,  it  is  discovered  that  this  unusual  inter- 
ruption to  the  expulsion  has  been  occasioned  by  one  or  two 
large  maternal  cotyledons  becoming  entangled  in  the  loop  of 
a  fold  of  the  membranes.  Sometimes  the  drag  on  these 
cotyledons  has  been  so  great  that  they  have  been  brought  as 
far  as,  or  even  beyond,  the  os.  Belief  has  been  given  by 
cutting  the  membranes  off  by  scissors,  close  to  the  vulva,  and 
then  releasing  the  cotyledons. 

When  extraction  of  the  membranes  has  been  properly  con- 
ducted, there  is  no  haemorrhage  ;  if  bleeding  ensues,  then  one 
or  more  of  the  maternal  cotyledons  have  been  injured,  or 
perhaps  torn  off  altogether — an  accident  not  without  danger 
sometimes,  and  all  the  more  serious  if  a  number  of  the 
cotyledons  is  involved.  This  injury  may  lead,  in  addition 
to  haemorrhage,  to  uterine  irritation,  metritis,  or  uterine 
phlebitis. 

Still,  such  an  untoward  accident  is  not  always  the  result  of 
injury  to  the  cotyledons,  as  instances  are  recorded  in  which 
great  numbers,  or  even  the  whole  of  the  maternal  placentae, 
have  been  torn  away  by  ignorant  empirics,  and  yet  the 
animals  have  survived ;  fecundation  and  gestation  may  even 
take  place  after  ablation  of  the  cotyledons.  Nevertheless, 
these  cases  must  be  looked  upon  as  entirely  exceptional,  and 
should  not  be  relied  upon  as  evidence  that  these  bodies  can 
be  injured  with  impunity. 

In  order  to  be  assured  that  the  whole  of  the  foetal  envelopes 
has  been  removed  from  the  uterus,  it  is  well  to  make  an 
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examination  of  them.  Knowing  their  formation  and  extent, 
there  should  be  no  difficulty  in  ascertaining  whether  they  are 
all  present. 

After  the  removal  of  the  membranes,  there  remains  in  the 
uterus  a  quantity  of  thick,  grumous,  diversely  coloured,  and 
more  or  less  unpleasant-smelling  liquid,  which  is  derived  from 
the  foetal  fluids,  the  blood  that  has  escaped  from  the  umbilical 
cord,  and  the  partly  decomposed  envelopes.  As  its  retention 
is  likely  to  do  harm,  particularly  if  there  is  any  wound  or 
abrasion  of  the  mucous  membrane,  as  much  as  possible  of  it 
should  be  removed  by  the  half-closed  hand.  It  is  often 
advisable  to  wash  out  the  interior  of  the  organ  with  tepid 
boiled  water,  and  to  inject  a  weak  solution  of  cresyl,  carbolic 
acid,  lysol,  or  permanganate  of  potash. 

When  extraction  of  the  envelopes  has  been  effected  in  good 
time  and  with  the  necessary  precautions,  the  cow  bears  the 
operation  very  well  and  does  not  appear  to  be  much  incon- 
venienced, so  that  little  after-treatment  is  needed.  Gentle 
walking,  if  the  weather  is  fine,  in  order  to  calm  its  restlessness 
and  to  allay  the  straining,  if  it  is  still  present ;  keeping  it  in 
a  well-lighted  and  properly  ventilated  stable,  with  a  blanket 
over  the  body  if  the  temperature  is  low ;  a  few  enemas,  if 
constipation  threatens ;  and  a  light  laxative  diet,  with  bran, 
oatmeal,  or  linseed  gruel,  are  usually  all  that  is  necessary. 

When  the  envelopes  have  putrefied  in  the  uterus,  through 
delay  in  removing  them,  and  an  abundant  and  foetid  discharge 
flows  from  the  vulva,  the  animal  itself  being  unwell  and 
feverish,  then  the  case  is  serious,  and  requires  instant  atten- 
tion. The  uterus  inust  be  cleared  without  delay  from  its 
putrescent  contents,  and  in  order  to  accomplish  this  the  hand 
must  be  passed  into  the  organ,  and  everything  removed  which 
it  can  possibly  seize.  Before  doing  so,  however,  the  hand  and 
arm  should  be  well  and  frequently  smeared  with  carbolized 
lard,  butter,  or  oil,  to  prevent  septic  infection  ;  if  there  are 
wounds  or  abrasions  upon  them,  the  greatest  care  should 
be  taken  in  this  respect — indeed,  it  is  questionable  whether 
they  should  be  introduced  at  all  if  the  skin  is  not  intact. 

When  everything  has  been  taken  away  which  the  hand  can 
remove,  then  the  interior  of  the  organ  should  be  thoroughly 
cleansed  by  the  continuous  injection  of  tepid  water  from  a 
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large  syringe  and  tube,  until  the  fluid  comes  away  perfectly 
clear. 

Very  weak  solutions  of  the  before-mentioned  antiputrescents 
should  then  be  injected,  but  they  need  not  be  allowed  to 
remain.  Should  the  discharge  continue,  this  treatment  may 
be  repeated  daily  until  it  ceases,  and  tonics,  stimulants,  and 
antiputrescents  (as  sodium  sulphite  or  small  doses  of  carbolic 
acid),  be  administered  internally.  Good  food  and  cleanliness 
are  also  essentials  in  treatment. 

The  hands  and  arms  of  the  operator  should  be  thoroughly 
washed  as  soon  as  possible  after  the  uterus  has  been  emptied ; 
for  this  purpose  nothing  is  better  than  carbolized  soap.  On 
the  slightest  sensation  of  uneasiness  in  the  arm,  advice  should 
be  taken  with  regard  to  it,  as  an  attack  of  ecthyma  par- 
turitionis  is  often  a  serious  affair,  and  has  necessitated  the 
amputation  of  fingers,  and  even  the  greater  portion  of  the 
arm. 

So  dangerous  and  unpleasant,  indeed,  is  the  removal  of 
a  putrid  placenta  (the  odour  being  often  most  sickening),  that 
disinfection  by  intra-uterine  injections  of  solution  of  cresyl, 
carbolic  acid  (|  per  cent.),  boric  acid,  corrosive  sublimate 
(1  to  2,000),  etc.,  is  regularly  practised  by  some  veterinary 
surgeons.  The  interior  of  the  uterus  is  first  washed  out  with 
warm  water  by  means  of  a  powerful  syringe,  or  a  long  india- 
rubber  tube  to  which  a  funnel  is  attached,  and  into  which  the 
water  is  poured.  The  injection  is  continued  until  the  water 
that  comes  away  from  the  vagina  is  colourless  and  odour- 
less ;  then  the  disinfectant  can  be  thrown  into  the  uterus,  and 
the  arm  introduced  to  remove  the  placenta.  But  the  latter 
measure  is  rarely  necessary,  as  the  injections  generally  suffice 
to  detach  it. 

Retention  of  the  Foetal  Membranes  in  the  Mare  is  much 
less  frequent,  but  much  more  serious,  than  in  the  cow.  The 
causes  and  symptoms  are  similar  to  those  in  the  cow.  Fre- 
quently only  a  portion  of  the  foetal  membranes  are  retained, 
and  hence  in  all  cases  it  is  necessary  to  examine  the  mem- 
branes which  have  been  ejected,  to  ascertain  whether  they  are 
complete.  So  liable  is  the  mare  to  septic  infection  that  manual 
extraction  of  the  membranes  is  always  indicated  when  they 
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are  not  expelled  immediately  after  birth.  Serious  sequelae  of 
this  condition  are  metritis  and  laminitis. 

As  in  other  animals,  all  cleanliness  and  antiseptic  precau- 
tions must  be  taken  in  removing  the  membranes.  Sometimes 
the  membranes  lie  detached  inside  the  vulva  or  at  the  os 
uteri,  and  a  little  traction  removes  them.  In  other  cases 
they  must  be  located,  and  a  portion  brought  outside  the  vulva, 
to  be  held  secure  by  one  hand,  while  the  other  is  inserted  into 
the  uterus  and  gently  and  cautiously  pushes  the  fingers  or 
knuckles  between  the  placenta  and  the  uterus.  The  finger- 
nails must  be  short,  in  order  to  avoid  injuring  the  uterus. 
This  process  is  carried  out  equally  around  the  entire  circum- 
ference of  the  uterus  until  the  entire  foetal  membranes  are 
removed.  Then  the  uterus  is  irrigated  out  with  a  weak  anti- 
septic solution  as  indicated  for  the  cow. 

In  the  Smaller  Animals  retention  is  not  very  common. 
When  it  does  occur,  then  it  must  be  treated  in  the  same  way 
as  in  the  larger  animals.  If  manual  removal  cannot  be  carried 
out,  then  the  uterus  should  be  irrigated  with  warm  antiseptic 
lotions  or  normal  saline  solution  to  cleanse  the  organ. 

POST-PARTUM  HJEMOERHAGE. 

Haemorrhage  from  the  uterus,  or  "flooding,"  after  abortion 
or  the  birth  of  the  fcetus  at  the  ordinary  term — an  accident  so 
frequent  and  alarming  in  woman — would  appear  to  be  far 
from  common  in  the  domesticated  animals.  This  difference 
between  the  female  of  the  human  species  and  that  of  animals 
is  evidently  due  to  the  dissimilarity  in  organization  of  the 
uterine  mucous  membrane  in  them  at  the  insertions  of  the 
placenta  fcetalis. 

Nevertheless,  whether  owing  to  some  anatomical  or  patho- 
logical peculiarity,  to  atony  of  the  uterine  walls,  rupture  of 
vessels  during  removal  of  the  festal  placenta,  or  even  during 
its  spontaneous  expulsion,  almost  every  practitioner  of  any 
experience  has  met  with  cases  of  metrorrhagia  of  a  more  or 
less  alarming  character.  So  serious,  indeed,  is  this  haemor- 
rhage that  the  mortality  has  been  estimated  as  high  as 
73  per  cent,  of  the  cases  reported. 

In  certain   instances  there   can  be  no  doubt  that,  as  in 
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woman,  insufficient  contraction  of  the  uterus  is  a  cause  of 
post-partum  hsemorrhage ;  and,  according  to  Schroeder,  this 
atony  of  the  organ  is  especially  observed  after  a  rapid 
emptying  of  its  cavity,  whether  artificially  or  naturally  pro- 
duced, also  after  a  previous  and  very  considerable  disten- 
sion.^ It  therefore  occurs  after  very  rapid  delivery,  too  early 
turning  and  extraction,  in  hydramnios,  and  at  the  birth  of 
twins.  The  haemorrhage  is  sometimes  also  due  to  general 
debility,  and  feeble  development  of  the  uterine  muscles — 
either  congenital  or  depending  upon  previous  very  difficult 
labours.  Partial  adhesions  of  the  placenta  to  the  uterine  wall, 
which,  however,  are  rarely  caused  by  real  connective-tissue 
bands,  may  also  give  rise  to  profuse  haemorrhage,  as  the 
separated  places  in  the  vicinity  of  the  adhesions  can  only 
imperfectly  contract. 

Symptoms. 

The  symptoms  of  post-partum  hsemorrhage  are  not  well 
marked  unless  the  bleeding  is  visible,  though  they  are  those 
of  profuse  hsemorrhage  in  general.  There  is  the  quick,  weak, 
running-down  'pulse,  which  becomes  imperceptible  as  death 
approaches,  and  the  throbbing,  irregular  contractions  of  the 
heart;  the  decoloration  of  the  mucous  membranes,  rapidly 
increasing  prostration  of  the  animal,  with  the  unsteady, 
staggering  gait  on  movement,  and  the  difficulty  of  maintaining 
the  standing  position  towards  the  end ;  the  haggard  facies  ; 
with  chilliness  of  the  surface,  cold,  clammy  perspiration 
breaking  out  over  the  body ;  and,  finally,  the  recumbent 
position,  convulsions,  and  death. 

Sometimes  there  are  indications  of  abdominal  pain,  in- 
dicated by  pawing  and  looking  anxiously  at  the  flanks ;  but 
these  indications  are  only  likely  to  be  present  when  the 
hsemorrhage  is  due  to  traumatic  influences.  When  the 
hemorrhage  per  vulvam  is  discernible— coming  away  in  a 
fluid  condition  or  in  masses  of  clots— then,  of  course,  there 
can  be  no  difficulty  in  diagnosing  the  accident ;  but  when  it 
is  entirely  internal,  the  manifestation  of  the  symptoms  above 
indicated  should  give  rise  at  once  to  a  suspicion  of  the 
state  of  affairs,  and  lead  to  a  manual  exploration  of  the 
uterus. 
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Treatment. 

The  essential  indication  in  the  treatment  is  to  suppress  the 
hsemorrhage  as  speedily  as  possible ;  the  next,  to  sustain  the 
vital  powers  of  the  animal. 

If  the  foetal  membranes  have  not  been  expelled,  they  must 
be  removed  without  delay,  yet  as  gently  as  possible ;  for 
until  their  removal  is  effected  the  uterus  will  probably  not 
contract.  The  contraction  of  the  organ  is  very  important, 
and  when  the  membranes  are  present  it  often  happens  that 
the  manipulation  required  to  remove  them  brings  about  this 
result.  If  the  membranes  are  not  present,  then  the  hand 
and  arm  must  be  pushed  into  the  uterus  and  gently  moved 
about,  in  order  to  excite  contraction,  if  the  organ  is  flaccid 
and  uncontracted.  At  the  same  time  its  interior  should  be 
freed  from  the  blood  and  clots  it  may  contain;  cold-water 
douches  must  be  applied  to  the  loins  and  vulva,  as  well  as 
injections  of  the  same  into  the  uterus.  If  deemed  necessary, 
a  towel,  or  sheet  steeped  in  cold  water,  or  a  large  sponge 
impregnated  with  vinegar  and  water,  perchloride  of  iron, 
suprarenin  or  adrenalin,  or  any  other  styptic,  may  be  passed 
into  the  vagina,  or  even  into  the  uterine  cavity. 

Should  the  haemorrhage  persist,  revulsives  in  the  form  of 
mustard  cataplasms  or  stimulating  liniments  may  be  applied 
to  distant  parts  of  the  body — as  the  chest,  neck,  or  limbs. 
Internally,  tannic  acid,  salts  of  lead  and  morphia,  perchloride 
of  iron,  tincture  of  ergot  of  rye,  the  hypodermic  injection  of 
ergotinine,  or  any  other  agent  likely  to  act  as  a  haemostatic, 
may  be  administered. 

Hypodermic  injections  of  morphia  have  been  recommended, 
and  large  doses  of  oil  of  turpentine — for  the  cow  from  3  to 
5  ounces,  mixed  with  the  contents  of  half  a  dozen  eggs — have 
been  successfully  employed  by  Macgillivray. 

To  counteract  the  effects  of  the  loss  of  blood,  rectal  or 
hypodermic  injections  of  normal  saline  solution  may  be 
tried. 
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INVERSION    OF   THE   UTERUS. 

Inversion,  procidence,  prolapse  of  the  uterus,  or  vagino-uteral 
inversion,  signifies  a  displacement  or  kind  of  hernia  of  the 
organ,  which  is  partially  or  completely  turned  inside  out— 
the  inverted  fundus  escaping  through  the  os  uteri  {partial 
in  version),  vagina,  and  vulva,  and  perhaps  descending  as  low 
as  the  hocks  {complete  inversion),  where  it  forms  a  more  or 
less  voluminous  tumour. 

"When  the  inversion  is  very  partial,  nothing  whatever  is 
seen  externally,  and  an  exploration  alone  reveals  the  existence 
of  the  accident ;  if  more  developed,  the  uterus  appears  as  a 
round  tumour  between  the  labia  of  the  vulva  when  the  animal 
is  lying,  and  especially  if  the  floor  of  the  stall  slopes  back- 
wards, which  causes  the  gastro-intestinal  mass  to  press  upon 
the  organ.  Sometimes  the  procidence  is  so  very  slight  that 
there  is  merely  a  bulging  inwards  of  the  fundus  of  the  uterus 
or  of  one  of  the  cornua. 

In  complete  inversion  there  is  frequently  prolapsus  of  a 
portion  of  the  vagina,  which  appears  in  two  forms  or  degrees, 
according  as  there  is  inversion  of  the  body  of  the  uterus  or 
inversion  of  the  cornua  as  well ;  sometimes  it  is  only  one 
cornu,  which  is  then  deviated  to  the  right  or  left  of  the 
vertical  direction  of  the  body  of  the  organ,  just  as  it  happens 
to  be  one  or  other  of  these  parts.  If  both  cornua  are  com- 
pletely inverted,  they  terminate  inferiorly  in  the  form  of  a 
cone  ;  but  if  they  are  only  incompletely  so,  then  they  remain 
cylindrical  at  their  lower  end,  at  the  centre  of  the  cylinder 
being  a  depression  or  csecal  cavity. 

Inversion  of  the  uterus  is,  of  course,  only  possible  when  the 
OS  uteri  is  dilated ;  consequently  it  occurs  immediately  after 

birth. 

Again,  inversion  is  simple  or  complicated.  It  is  simple  when 
theviscus  is  intact,  uninjured,  and  not  accompanied  by  the 
extrusion  or  displacement  of  any  other  organ.  When  it  is 
wounded  or  torn,  or  when  there  is  accompanying  hernia  or 
protrusion  of  other  viscera,  then  it  is  complicated. 

As  we  have  said,  ruminants  are  most  liable  to  this  accident : 
the  cow  coming  first,  then  the  sheep  and  goat ;  the  mare  is 
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less  frequently  affected,  and  the  sow  and  bitch  perhaps  not  so 
often  as  the  mare.  Inversion  of  the  uterus  has  been  observed 
in  the  cat  and  rabbit. 

With  the  bitch  and  sow,  incomplete  inversion  of  the  uterus 
is  far  from  uncommon,  as  is  also  simple  inversion  of  the 
vagina,  for  which  it  might  be  mistaken.  In  uniparous 
animals  the  whole  of  the  organ  is  usually  inverted  ;  while  in 
multiparous  creatures,  generally  little  more  than  the  portion 
which  contained  the  foetuses  is  involved. 

The  accident  has  been  observed  in  animals  kept  in  houses 
and  stables,  as  well  as  in  those  roaming  about  at  liberty; 
and  it  has  been  known  from  time  immemorial.  The  Eoman 
veterinarian  Vegetius  alludes  to  it,  and  recommends  the 
employment  of  an  inflated  pig's  bladder  as  a  good  pessary. 

Symptoms. 

The  symptoms  of  uterine  inversion  vary  with  its  extent. 
With  uniparous  animals,  inversion  always  commences  at  the 
fundus  of  the  organ,  most  frequently  towards  the  largest 
cornu  where  the  greater  portion  of  the  foetus  was  lodged. 
Under  the  influence  of  an  irregular  kind  of  spasmodic  con- 
traction, this  part  is  drawn  or  pushed  inwards,  just  as  the 
foot  of  a  stocking  is  inverted ;  and  this  action  continuing, 
the  fundus  or  cornu  is  more  or  less  rapidly  carried  towards 
the  OS,  through  which  it  passes  into  the  vagina  (incomplete 
inversion),  dragging  after  it  the  body  of  the  organ,  which  also 
becomes  inverted  as  it  proceeds. 

It  is  rare  indeed  that  inversion  does  not  go  beyond  this; 
for  the  considerable  alteration  in  position  and  relations  which 
has  already  taken  place  gives  rise  to  sensations  of  discomfort 
and  pain,  and  these  react  on  the  nervous  system,  inducing 
contraction  of  the  uterine  and  abdominal  muscles.  Powerful 
and  hurried  expulsive  efforts  ensue,  and  soon  the  organ  is 
pushed  beyond  the  vulva,  where  its  own  weight  carries  it 
downwards,  and  renders  the  prolapsus  complete — the  lining  or 
mucous  membrane  having  become  external. 

When  inversion  is  complete,  the  uterus  has  the  form  of  an 
enormous  pear  or  calabash-shaped  tumour  hanging  between 
the  posterior  limbs — the  wider  and  rounded  portion  being 
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inferior,  and  sometimes  extending  as  low  as  the  hocks ;  the 
narrow  extremity  or  pedicle  being  at  the  vulva,  in  the  interior 
of  which,  and  between  the  labia  and  the  tumour,  is  a  more  or 
less  deep  and  circular  cul-de-sac,  according  as  the  prolapsus 
has  involved  a  certain  extent  of  the  vagina. 

That  the  surface  of  the  tumour  is  composed  of  the  uterine 
mucous  membrane  is  easily  apparent  from  its  softness  and 
colour,  which  is  sometimes  a  bright  red,  at  other  times  some- 
what violet  or  brown,  according  as  it  is  much  injected  with 
venous  blood,  irritated  by  the  external  air,  or  by  the  litter, 
faeces,  etc.,  with  which  it  has  come  in  contact,  and  which 
may  be  adhering  to  it.  With  the  mare  and  sow,  the  uterine 
placental  villi,  and  the  innumerable  depressions  for  the  re- 
ception of  those  of  the  foetal  placenta,  can  be  recognized ;  in 
the  cow,  sheep,  and  goat,  there  are  the  deep  red,  isolated, 
fungiform  eminences  or  cotyledons,  and  in  the  bitch  and  cat 
the  wide  dark  brown  zone.  Sometimes  with  the  cow — more 
rarely  with  the  mare — there  are  portions  of  chorion  still 
attached  to  the  placental  surface  of  the  uterus ;  and  nearly 
always  there  are  seen  excoriations,  more  or  less  extensive 
ecchymoses,  and  even  gangrenous  patches,  on  the  membrane 
— indications  of  the  injury  the  organ  has  sustained,  either 
during  or  after  parturition.  This  mucous  surface  is  not  so 
sensitive  as  might  be  imagined ;  it  is  more  or  less  hot,  and 
bleeds  at  the  slightest  touch,  though  the  haemorrhage  may  not 
be  profuse ;  at  one  side  or  the  other  may  be  noticed  a  kind 
of  depression — the  opening  to  the  cornu  which  is  not  yet 
inverted. 

The  longer  the  period  which  has  elapsed  since  inversion 
occurred,  so  the  larger  is  the  tumour.  This  increase  is  due 
to  the  violent  expulsive  efforts  of  the  animal,  as  well  as  to  the 
increase  in  weight  of  the  organ,  in  consequence  of  the  conges- 
tion and  infiltration  which  have  taken  place  in  its  textures ; 
constricted— even  strangulated— at  its  upper  part,  the  circula- 
tion is  maintained  with  great  difficulty,  and  the  capillaries 
become  gorged  with  blood.  The  walls  lose  their  elasticity, 
become  thickened,  dense,  and  darker  tinted,  until,  from  its 
increased  volume  and  altered  aspect,  the  organ  can  scarce  y 
be  recognized;  while  its  reposition  is  rendered  extremely 
difficult,  if  not  impossible. 
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From  the  very  commencement,  and  even  before  anything 
is  apparent  at  the  vulva,  the  animal  is  uneasy  and  anxious- 
looking  ;  it  paws  with  the  fore  or  stamps  with  the  hind  feet ; 
switches  the  tail  as  if  driving  off  insects  ;  lies  down  and  gets 
up  frequently,  finding  no  ease  in  either  attitude ;  and  strains 
more  or  less  energetically  at  closer  or  wider  intervals,  thus 
adding  to  the  extruded  mass.  Not  infrequently  the  mare 
kicks  at  the  prolapsed  uterus,  or  endeavours  to  attack  it  with 
its  teeth. 

At  first  there  is  no  perceptible  fever,  and  the  animal,  in  the 
intervals  of  straining,  attentive  to  what  is  going  on  around,  is 
solicitous  about  its  progeny,  and  may  even  eat.  This  state 
is  not  of  long  duration,  however ;  for  soon  after  inversion  is 
complete,  indications  of  fever  become  manifest — quickened 
pulse  and  respiration,  elevated  temperature,  and  an  expres- 
sion of  anxiety  and  pain.  The  straining  is  more  frequent  and 
energetic,  and  soon  exhausts  the  animal ;  and  the  prostration, 
together  with  the  great  weight  of  the  pendent  uterus,  compels 
it  to  assume  and  maintain  the  recumbent  posture,  in  spite  of 
attempts  to  make  it  get  up.  The  organ  assumes  a  gangrenous 
or  intensely  inflamed  appearance,  and  the  animal  soon  suc- 
cumbs, either  from  the  nervous  prostration  resulting  from  its 
sufferings  or  from  the  condition  of  the  uterus. 


Complications. 

One  of  the  ordinary  complications  of  this  accident  is  the 
adherence  of  the  foetal  placenta  to  the  uterine  surface,  though 
this  is  much  more  frequent  with  animals  which  have  a  mul- 
tiple placenta — cow,  sheep,  and  goat — than  with  the  mare, 
ass,  sow,  carnivorous  animals,  or  the  rabbit. 

The  inversion  of  the  uterus,  when  complete,  also  brings 
about  displacement  of  the  vagina  ;  the  deeper  portion  of  this 
part  is  found  folded  on  the  neighbouring  surface  of  the  cervix ; 
the  bladder  and  inferior  wall  of  the  rectum  are  also  drawn 
into  the  middle  of  the  pelvic  canal,  and  occupy  the  place  the 
uterus  has  quitted ;  the  meatus  urinaoius  is  doubled  on  itself, 
and  so  compressed  that  no  urine  can  pass  through  it ;  while, 
the  ureters  continuing  to  carry  that  fluid  to  the  bladder,  this 
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reservoir  soon  becomes  greatly  distended,  without  relief  being 
possible.  Hence  results  another  source  of  suffering,  and 
another  cause  of  exhausting  efforts  added  to  those  occasioned 
by  the  prolapsed  uterus.  In  certain  cases  there  may  also 
exist  prolapsus  of  the  rectum,  and  displacement,  or  even 
inversion,  of  the  bladder. 

The  uterus  may  also  be  wounded  or  torn,  either  from  bad 
management  during  parturition  or  from  injudicious  attempts 
at  reposition ;  or  the  injury  may  be  due  to  rats,  cats,  dogs, 
or  pigs  gnawing  at  the  bleeding  mass ;  sometimes  it  is  the 
creature  itself,  or  a  neighbouring  animal,  which  inflicts  the 
damage. 

Contact  with  the  air,  and  particularly  with  foreign  bodies, 
induces  inflammation,  which  frequently  runs  on  to  gangrene, 
and  this  to  dissolution.  Gangrene  readily  occurs  in  the 
sheep.  Sometimes  perforation  of  the  vagina  or  uterus, 
arising  at  times  from  sloughing  of  a  gangrenous  patch,  has 
caused  fatal  peritonitis ;  in  other  cases  pelvic  abscesses  have 
formed. 

After  reduction  has  been  effected,  metritis  and  metro- 
peritonitis may  appear;  this  is  not  at  all  unlikely  in  the 
mare.  Lafosse  mentions  paraplegia  also  as  a  complica- 
tion; this  may  be  a  consequence  of  gangrene  and  septic 
infection. 

An  exceptional  complication  is  hernia  of  the  intestines, 
through  a  rupture  in  the  uterus.  It  may  be  noted  that  in 
prolapsus  uteri  in  the  mare  it  has  happened  that  the  colon 
has  followed  the  fundus  of  the  organ,  and  become  invaginated 
in  the  inverted  sac.  Punk  also  mentions  the  case  of  a  bitch 
in  which  one  of  the  cornua  became  inverted,  and  prevented 
the  expulsion  of  the  remaining  foetuses  from  the  other  cornu; 
this  necessitated  the  performance  of  the  Caesarian  section. 
We  have  noticed  a  similar  case. 

Ayrault  has  on  three  occasions  encountered  an  unusual 
complication  after  reduction  of  the  prolapsed  organ,  in  the 
form  of  severe  lameness,  with  knuckling  over  of  the  two 
hind  fetlock-joints,  but  without  any  articular  swellmg.  This 
complication  disappeared  as  the  animals  recovered  from  the 
effects  of  inversion. 
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Prognosis. 

There  can  scarcely  be  any  doubt  that,  if  no  assistance  is 
rendered  to  an  animal  suffering  from  prolapsus  uteri,  death 
must  ensue,  and  more  or  less  speedily ;  as  gangrene  is  inevit- 
able, while  spontaneous  reduction  is  impossible. 

In  some  instances  death  occurs  in  less  than  twenty-four 
hours,  but  most  frequently  the  animal  may  live  from  three  to 
five  days — very  rarely  longer.  Sabini,  an  Italian  veterinarian, 
cites  a  case  in  which  treatment  was  not  adopted  until  the 
seventh  day  ;  but  this  is  an  altogether  exceptional  instance. 

Inversion  of  the  uterus  is  generally  fatal  when  owners  of 
animals  have  neglected  to  procure  assistance  until  too  late,  or 
who  employ  ignorant  people  to  attempt  reduction.  If  attended 
to  sufficiently  early  by  those  who  are  competent,  the  number 
of  recoveries  is  considerable,  and  perhaps  in  no  other  patho- 
logical condition  is  the  utility  and  power  of  art,  when  invoked 
at  the  proper  time,  better  demonstrated. 

The  prognosis  is  not  equally  favourable,  however,  in  all  the 
domesticated  animals ;  and  between  the  mare  and  cow,  for 
instance,  the  difference  is  considerable. 

With  regard  to  the  latter  animal,  Deneubourg,  who  has 
often  had  to  treat  this  accident,  never  lost  one  of  his  patients. 
In  100  cases,  Donnarieix  has  only  had  3  deaths.  Moens,  in 
27  cases,  has  not  had  a  fatal  termination.  Guillaume,  cited 
by  Gell6,  lost  3  cases  out  of  42 ;  Loyer  of  Nemours,  9  out  of 
27  ;  and  Mazure,  Holland,  1  in  4. 

With  regard  to  the  mare,  Donnarieix  had  8  cases,  and  all 
perished ;  Cruzel  had  3,  and  they  also  succumbed  ;  Schaack 
only  saved  1  of  2. 

In  268  cases  of  prolapsus  uteri  in  the  cow,  collected  by 
Saint-Oyr,  there  were  35  deaths,  or  a  mortality  of  12  per  cent. 
For  the  mare  he  only  found  25  cases,  and  of  these  17  were 
fatal — a  mortahty  of  68  per  cent. 

A  number  of  authorities  quoted  by  Zundel  give  the  per- 
centage of  recoveries  in  the  cow  as  97,  and  in  the  mare 
as  50. 

It  would  therefore  appear,  and  it  is  no  doubt  true,  that  this 
accident  is  much  more  fatal  in  the  mare  than  in  the  cow. 
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Inversion  in  the  sow  is  nearly  always  fatal,  and  often  within 
twenty-four  hours,  unless  amputation  of  the  uterus  is  resorted 
to  ;  but  the  bitch  will  live,  in  very  rare  cases,  for  two,  three,, 
or  four  days  with  the  uterus  prolapsed. 

It  has  often  been  stated  that  inversion  of  the  uterus  leads 
to  infeeundity ;  but  though  it  may  do  so  in  some  instances, 
yet  this  cannot  be  accepted  as  a  rule.  Numerous  cases  are 
on  record,  and  particularly  for  the  cow  and  bitch,  in  which 
fecundation  has  taken  place  after  this  accident. 

Though  inversion  is  likely  to  recur  after  another  birth,  or 
even  during  a  succeeding  pregnancy,  it  is  not  invariably  so ; 
but  to  avert  it  care  may  be  necessary. 

Causes. 

Inversion  of  the  uterus  generally  occurs  immediately  after 
parturition,  and  is  most  frequent  in  the  cow,  whose  uterine 
ligaments  are  so  extensive  and  extensible.  It  usually  occurs 
within  two  or  three  days,  rarely  later. 

Inversion  of  the  uterus  is  absolutely  incompatible  with  the 
prolongation  of  gestation. 

In  order  that  this  inversion  can  take  place,  it  is  essential 
that  the  os  uteri  be  more  or  less  dilated ;  consequently  the 
accident  is  only  observed  in  breeding  animals,  and  either 
during  or  soon  after  parturition  or  abortion. 

In  order  that  it  can  occur,  a  certain  degree  of  relaxation  of 
the  sublumbar  uterine  ligaments  must  be  present ;  there  must 
also  be  some  cause  of  irritation  in  operation  after  the  expulsion 
of  the  foetus,  sufficient  to  excite  the  contraction  of  the  muscles 
of  the  uterus  and  lead  to  inversion,  though  it  is  often  difficult 
to  ascertain  what  this  cause  may  be. 

In  very  many  instances  pregnancy  has  gone  on  to  its  full 
term,  the  animal  is  strong  and  healthy,  birth  natural  and 
easy,  and  there  is  nothing  to  indicate  the  advent  of  such  an 
accident — when,  suddenly,  after  a  few  expulsive  efforts,  the 
uterus  is  ejected  in  an  inverted  state. 

It  has  been  attempted  to  explain  the  occurrence  of  the 
accident  in  such  cases  by  alluding  to  the  lymphatic  tempera- 
ment of  the  animals,  and  their  consequent  laxity  of  tissue  ; 
and  it  is  often  the  case  that  cows  which  are  "  soft,"  and  kept 
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on  food  that  is  better  suited  for  the  production  of  milk  than 
flesh,  are  the  most  frequent  subjects  of  inversion — this  some- 
times occurring  after  each  birth,  though  parturition  was 
perfectly  normal. 

Difficult  and  laborious  parturition,  when  much  manipula- 
tion and  energetic  traction  on  the  fcetus  have  taken  place, 
has  likewise  been  acknowledged  as  a  cause  of  uterine  inversion ; 
and  it  is  certain  that  the  efforts  to  remove  a  fcetus  which, 
whether  from  malposition,  deviation  of  parts,  excess  of 
volume,  etc.,  cannot  be  expelled  in  a  natural  manner,  are 
somewhat  frequently  followed  by  this  accident.  But,  on  the 
other  hand,  how  often  does  it  happen  that  the  most  vigorous 
— even  painful  and  violent — traction,  and  long  and  complicated 
manoeuvres,  are  not  succeeded  by  inversion ;  while,  on  the 
contrary,  the  easiest  and  most  rapid  birth  sometimes  is  ! 

The  retention  of  the  fcetal  placenta  beyond  the  ordiaary 
period  must  also  be  taken  into  account  as  one  of  the  exciting 
causes  ;  as  it  then  acts  as  a  foreign  body,  irritates  the  interior 
of  the  uterus,  and  so  by  a  reflex  influence  induces  contraction 
of  its  muscular  layer,  this  giving  rise  to  invagination  of  the 
extremity  of  one  of  the  cornua,  which  is  supposed  to  be  the 
commencement  of  inversion. 

It  is  also  extremely  probable  that  injudicious  traction  on 
the  fcetal  membranes  may,  for  mechanical  and  physiological 
reasons,  bring  about  this  result  in  a  flaccid  and  dilated  uterus, 
when  the  cervix  is  also  relaxed.  More  especially  is  this  likely 
to  happen  if  the  placenta  is  adherent  towards  the  fundus  of 
the  organ  or  in  one  of  the  cornua. 

It  is  evident  that  several  causes  may  be  invoked  to  account 
for  the  accident.  A  flaccid,  non- contracted  uterus  after  birth, 
with  a  weak  cervix  and  dilated  os,  and  relaxed  broad  ligaments, 
may  be  looked  upon  as  a  predisposing  condition  ;  and  this  is 
most  likely  to  be  present  in  lymphatic  animals,  or  those 
suffering  from  atony  brought  about  by  debility  from  disease, 
bad  or  insufficient  food,  exposure  to  weather,  etc.  When 
such  a  condition  is  present,  it  is  easy  to  understand  why 
inversion  may  occur  from  abdominal  pressure  on  the  cornua 
or  fundus  of  the  organ,  or  from  external  mechanical  force ; 
and  we  can  also  comprehend  why  an  antiperistaltic  movement 
of  one  of  the  cornua,  or  a  portion  of  it — just  as  happens  in 
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intussusception  of  the  intestines — may  take  place  sometimes 
immediately  after  birth,  and  before  the  cervix  has  had  time 
to  contract.  Any  trifling  irritation  may  lead  to  this  wrong 
movement,  and  once  commenced  it  is  far  more  likely  to  con- 
tinue than  to  cease — as  in  the  case  of  the  intestines,  when 
one  portion  becomes  invaginated  within  another. 

"We  believe  this  will  be  found  to  be  the  correct  opinion. 

Treatment. 

Whatever  may  be  the  cause  of  inversion  of  the  uterus,  the 
obstetrist  must  lose  no  time  in  remedying  the  accident ;  as 
when  interference  is  not  prompt,  a  fatal  termination,  or,  at 
the  very  least,  serious  consequences,  will  rapidly  follow. 

In  treating  it,  several  important  indications  are  to  be 
observed,  but  they  may  be  classed  as — (1)  The  immediate  or 
preliminary  measures  which  the  local  symptoms  demand, 
(2)  the  reduction  or  reposition  of  the  uterus,  (3)  the  retention 
of  the  organ,  (4)  the  after-treatment;  should  reposition  be 
impossible  or  contra-indicated,  then  recourse  must  be  had  to 
(5)  amputation  of  the  uterus. 

Preliminary  Measures. — The  preliminary  measures  consist 
in  combating  the  local  and  general  symptoms. 

The  animal  is  sometimes  standing,  sometimes  lying  down. 
If  the  latter,  it  must  be  got  up ;  as  the  standing  attitude  is 
by  far  the  best  for  reducing  the  inversion,  there  being  more 
space  in  the  abdomen  when  its  walls  are  not  compressed  by 
the  ground,  and  the  obstetrist  can  operate  more  easily  and 
quickly,  while  the  downward  inclination  of  the  lower  surface 
of  the  pelvis  and  abdomen  is  favourable  for  reduction  and 

retention.  , 

If  it  cannot  be  made  to  get  up,  or  is  unable  to  stand  when 
raised,  reposition  must  be  effected  while  it  is  lying-fatigumg, 
and  often  troublesome,  as  the  operation  then  is.  Thistatigue 
and  difficulty  may  be  somewhat  diminished  m  raismg  the 
hind-quarters  of  the  animal  as  much  as  Pf  ^ible  by  means 
of  bundles  of  straw  placed  under  them-all  the  htter  bemg 
removed  from  beneath  the  abdomen,  so  as  to  relieve  its  con- 
tained viscera  from  pressure  as  much  as  possible.  Losse, 
T^vaert    Haubner,  Anderson,  and  others  advise  placing  the 
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animal  on  its  back,  with  the  croup  so  raised ;  while  Viborg, 
Fassler,  Bettinger,  Obermayer,  Hering,  Merkt,  Adam,  and 
several  other  obstetrists,  recommend  raising  or  suspending  it 
by  the  hind-limbs  over  a  beam — a  procedure  which  is  most 
advantageous  when  reposition  is  possible  or  advisable.  With 
the  smaller  animals — as  the  sheep,  goat,  sow,  bitch,  or  cat — 
it  is  convenient  to  place  them  on  a  bench  or  table,  and  lying 
either  on  the  side  or  back,  with  the  hind-quarters  well  raised. 

If  the  accident  is  recent — an  hour  or  two,  or  even  a  little 
longer — the  uterus  may  be  returned  at  once ;  but  should  a 
longer  interval  have  elapsed,  it  is  well  to  ascertain  the  con- 
dition of  the  rectum  and  bladder,  and  to  empty  them  if 
necessary,  though  it  must  be  confessed  that  it  is  often  a  most 
diiScult  task  to  accomplish  evacuation  of  the  bladder.  It 
may  be  done,  however,  by  causing  assistants  to  raise  the 
uterus,  then  seeking  for  the  meatus  urinarius  on  its  lower 
surface,  near  the  vulva,  and  introducing  one  or  two  fingers 
into  that  canal,  or  a  catheter  through  it  into  the  bladder. 

Should  the  foetal  membranes  still  be  adherent  to  the  uterine 
surface — wholly  or  partially — they  must  be  carefully  removed 
without  injuring  the  cotyledons,  enucleation  being  effected  in 
the  manner  already  described.  If  properly  performed,  this 
removal  should  not  cause  any  haemorrhage ;  and  if  any  pulpy 
gangrenous  cotyledons  are  found,  it  is  better  to  remove  them 
at  once  with  scissors  than  leave  them  to  be  eliminated  in  the 
ordinary  way,  though  if  they  show  any  vitality  at  all  they 
need  not  be  interfered  with.  Torn  or  gangrenous  portions  of 
mucous  membrane  are  also  to  be  excised  in  the  same  manner. 

This  done,  the  uterus  should  be  cleansed  from  matters 
adhering  to  its  surface,  such  as  litter,  mud,  dirt,  filth  or 
blood,  and  carefully  washed  with  an  antiseptic  lotion,  such  as 
boric  solution,  chinosol  (1  in  1,000),  etc. 

The  congestion  and  size  of  the  organ  may  be  reduced  by 
injections  of  adrenalin  into  the  mucous  membrane  at  various 
parts. 

Coculet's  method  of  reducing  the  size  of  the  congested 
uterus  has  been  successfully  employed  on  many  occasions. 
A  dry  and  clean  piece  of  linen,  about  a  yard  in  length,  and 
28  to  30  inches  wide,  is  passed  beneath  the  inverted  uterus, 
and  close  up  to  the  vulva ;  its  lower  border  is  then  lifted  over 
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the  organ,  one  of  the  ends  folded  over  it,  and  the  other  end 
over  this,  so  as  to  envelop  the  entire  uterus — the  four  corners 
of  the  wrapper  being  uppermost.  Tepid  water  is  now  kept 
incessantly  applied  to  this  cloth,  which  is  gradually  tightened 
every  minute,  by  placing  the  open  hand  beneath  the  mass, 
and  with  the  other  hand  pulling  at  the  upper  end  of  the 
wrapper.  This  equable,  gentle,  and  sustained  pressure  over 
the  entire  organ  in  fifteen  to  twenty  minutes  brings  about  a 
marked  diminution  in  its  size,  and  renders  its  reduction  easier. 

Esmarch's  india-rubber  bandage  has  been  suggested  to 
overcome  the  uterine  congestion  in  these  irreducible  cases, 
but  there  is  no  record  of  its  having  been  tried. 

If  the  uterus  is  torn,  it  may  be  necessary  to  close  the  wound 
by  the  continuous  suture ;  but  this  must  not  be  drawn  too 
tight,  mere  apposition  of  the  edges  being  all  that  is  necessary. 
If  the  wound  is  not  extensive,  it  need  not  be  closed ;  indeed, 
there  are  many  cases  on  record  in  which  wounds  of  the  uterus 
have  not  been  sutured,  the  organ  having  been  merely  returned 
to  the  abdominal  cavity,  and  yet  recovery  has  taken  place. 

De  Bruin  recommends  a  solution  of  2  per  cent,  alum,  in 
order  to  reduce  the  size  of  the  organ  and  to  remove  the 
slipperiness  in  manipulating  the  uterus. 

Reduction  or  Reposition. — When  inversion  of  the  uterus  is 
incomplete — a  very  rare  occurrence — and  the  organ  has  not 
passed  beyond  the  vagina,  reduction  is  comparatively  easy. 
It  is  sufficient,  with  the  larger  animals,  to  introduce  the 
closed  fist  into  the  vagina,  and  to  push  the  uterus  as  far  into 
the  abdomen  as  may  be  deemed  necessary.  When  the  animal 
strains,  the  operator  must  not  push,  but,  maintaining  what  he 
has  accompHshed  as  well  as  he  can,  recommence  as  soon  as 
the  expulsive  effort  has  ceased.  Whether  inversion  is  com- 
plete or  incomplete,  and  if  the  animal  is  standing  or  lying,  it 
is  always  well  to  have  the  hind  parts  higher  than  the  fore. 

When  it  is  complete,  then  four  assistants  are  generally 
necessary.  One  of  these  stands  at  the  animal's  head,  and 
holds  it  firmly— if  a  cow,  he  may  seize  it  by  a  horn  with  one 
hand  and  nasal  septum  by  the  other ;  if  it  is  a  mare,  a  twitch 
on  the  nose  or  ear  may  be  required,  and  it  may  even  be 
necessary  to  have  a  side-line  on  one  of  the  hind-limbs. 
Another  assistant  holds  the  tail  over  the  croup  with  one  hand. 
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and  with  the  other  he  presses  or  pinches  the  loins  in  order 
to  diminish  the  straining ;  while  a  man  stands  at  each  side 
of  the  croup  to  aid  in  raising  and  returning  the  uterus.  It  is 
well  to  attract  the  animal's  attention  as  much  as  possible,  as 
it  then  offers  less  opposition  to  the  manipulations,  and  does 
not  strain  so  violently.  Pinching  the  nose  and  loins  will  be 
found  very  effective  in  this  respect,  and,  if  a  cow,  a  dog  may 
be  introduced  in  front  of  it.  Should  the  animal  be  much 
exhausted  or  unsteady,  two  additional  assistants  may  be 
required  to  stand  at  each  side. 

The  uterus  must  be  placed  on  a  cloth  or  sheet  in  two  or 
three  folds  and  well  moistened,  the  ends  being  held  by  the 
two  assistants  at  the  croup,  so  that  the  organ  may  be  lifted  as 
high  as  the  vulva.  By  doing  so,  there  is  neither  traction  nor 
compression  on  the  mass,  and,  as  the  circulation  in  it  is 
thereby  much  facilitated,  the  tumefaction  subsides  to  a  cor- 
responding degree.  It  also  allows  the  operator  more  freedom, 
as  he  could  not  sustain  the  weight  of  the  prolapsed  organ — 
which  is  sometimes  as  much  as  100  to  140  pounds — and  at 
the  same  time  attempt  its  reposition. 

When  the  animal  strains  very  severely  and  continuously — 
as  sometimes  happens  during  reposition — it  is  useful  to  con- 
strain the  chest  as  much  as  possible  by  a  girth,  so  as  to 
prevent  its  expansion.  It  may  even  be  necessary  to  give  a 
strong  anodyne  draught  of  chloral  or  opium,  or  a  dose  of 
alcohol  sufficient  to  produce  semi-narcosis.  Indeed,  with  the 
mare,  in  serious  cases  it  is  most  advantageous  to  administer 
chloroform  or  ether,  in  order  to  produce  general  anaesthesia 
before  attempting  to  handle  the  uterus.  Tracheotomy  has 
been  recommended  to  prevent  fixation  of  the  diaphragm  for 
straining. 

For  effecting  reposition,  two  methods  are  recommended, 
and  these  we  will  now  notice— merely  observing  that,  which- 
ever be  adopted,  the  operator  always  places  himself  directly 
behind  the  animal,  with  the  inverted  organ  immediately 
before  him. 

First  Method. — If  the  inverted  tumour  formed  by  the  uterus 
is  not  very  voluminous,  then  reposition  may  be  effected  by 
pressure  on  the  fundus  of  the  organ.  This  pressure  is  to  be 
made  by  the  closed  fist  against  the  central  part  of  the  tumour ; 
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and  in  some  instances,  if  it  is  well  directed  and  the  inversion 
not  serious,  the  organ  may  be  returned  to  the  pelvic  cavity  by 
one  push,  while  another  will  carry  it  into  the  abdomen. 

Eainard  and  other  practitioners  approve  of  this  method, 
and  describe  it  somewhat  in  detail.  The  operator  is  to  seek 
for  the  largest  cornu— that  which  contained  the  foetus — seize 
it  by  the  fundus,  and  reduce  this  by  pushing  it  inwards,  as  we 
would  the  finger  of  a  glove  which  has  been  turned  outside  in 
— continuing  the  reduction  by  successive  portions  until  the 
pedicle  of  the  tumour  is  reached,  when  more  serious  resistance 
is  encountered  from  the  os  uteri.  This  being  overcome,  the 
body  of  the  uterus  is  next  replaced,  either  by  the  fist  pressing 
against  the  widest  part.  The  pressure  is  to  be  directed 
straight  forward,  through  the  vulva  and  pelvic  canal,  upwards 
and  inwards. 

Great  care  is  necessary  in  exerting  the  pressure,  which 
should  not  be  applied  while  the  animal  is  straining.  During 
expulsive  efforts  the  operator  must  be  content  to  wait,  merely 
keeping  the  parts  where  he  has  carried  them,  until  the  strain- 
ing has  ceased.  The  pressure  must  be  steady  and  well 
directed,  so  as  not  to^  bruise  or  lacerate  the  uterus.  When 
a  portion  is  got  within  the  vulva,  it  is  held  there  by  one 
hand,  while  the  other  manipulates  the  next  part  to  be  returned. 
Reduction  must  be  effected  progressively,  so  that  the  organ 
may  be  completely  replaced ;  if  it  is  not,  then  reinversion  is 
certain  to  occur. 

Second  Method.— li  the  uterine  tumour  is  voluminous,  and 
hangs  heavily  as  low  as  the  hocks,  then  the  first  method  is 
dangerous,  if  not  impracticable,  and  must  not  be  attempted. 
The  best  method  now  undoubtedly  is  to  return,  first,  the  parts 
of  the  organ  nearest  the  vidva,  and  not  act  directly  on  the 
fundus  of  the  uterus  until  the  greater  portion  has  been 
replaced  in  the  pelvis. 

In  order  to  accomplish  this,  the  assistants  on  each  si.de  ot 
the  croup  raise  the  uterus  in  the  manner  already  described, 
so  as  to  bring  it  near  the  vulva  and  opposite  the  axis  of  the 
pelvis  Then  the  operator  gently  presses  with  open  hands  at 
each  side  on  the  parts  close  to  the  vulvar  opening,  m  order 
to  force  them  gradually  into  it.  By  acting  in  this  way  with 
care  and  patience,  and  preventing,  as  well  as  he  can,  the 
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expulsion  of  those  portions  he  has  akeady  reduced,  the 
tumour  by  degrees  becomes  diminished,  and  may  even  be 
entirely  returned.  But  it  is  not  necessary  to  continue  the 
method  after  two-thirds  or  three-fourths  of  the  total  mass  has 
been  carried  into  the  pelvic  cavity ;  for  it  is  then  more 
expeditious,  and  quite  as  safe,  to  apply  the  closed  fist  to  the 
extremity  of  the  tumour,  and  push  it  directly  into  the  vagina 
and  abdomen.  In  some  instances  it  will  be  found  that, 
towards  the  termination  of  reduction,  the  organ  itself  returns 
to  its  normal  position,  and  often  quite  suddenly,  as  if  it  had 
been  thrown  forward  by  a  spring. 

Sometimes  a  combination  of  the  first  and  second  methods 
is  most  useful,  an  assistant  pressing  on  the  extremity  of  the 
tumour,  while  the  operator  manipulates  near  the  vulva. 

When  the  uterus  has  been  returned  to  the  abdominal  cavity, 
the  operator  has  then  to  ascertain  if  it  is  properly  disposed. 
It  sometimes  happens  that  the  extremity  of  one  or  other  of 
the  cornua  remains  invaginated  in  itself  to  a  certain  extent, 
and  thus  renders  reduction  incomplete ;  this  will  undoubtedly 
induce  renewed  straining,  and  in  all  probability  bring  about 
reinversion.  It  is  therefore  essential  that  the  hand  of  the 
operator  should  carefully  examine  every  part  of  the  interior 
of  the  uterus  and  the  genital  canal,  and  particularly  around 
the  cervix. 

This  is  more  especially  necessary  when,  after  reposition  has 
been  effected,  straining  continues — a  sure  indication  that  the 
parts  are  not  in  their  normal  position.  The  hand  must  be 
again  introduced,  and  if  any  abnormal  folds  of  the  mucous 
membrane — any  commencing  invagination — is  encountered, 
they  must  be  gently  smoothed  down  or  adjusted,  not  forgetting, 
should  the  cornua  be  involved,  the  very  dissimilar  disposition 
of  these  in  the  mare  and  cow. 

When  reposition  has  been  finally  accomplished,  the  strain- 
ing ceases,  and  the  animal  soon  appears  to  be  quite  easy ; 
that  is,  if  reduction  is  made  early — on  the  same  day,  for 
instance — and  provided  there  is  no  injury  to  the  organ.  It  is 
generally  advisable  to  keep  the  hand  in  the  uterus  for  a  short 
time  until  the  latter  begins  to  contract  freely ;  if  this  is  not 
done,  the  flaccid  organ  may  again  become  inverted. 

With   the  smaller  animals,  reposition  is  rendered  difficult 
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because  of  the  pelvis  not  admitting  the  hand ;  and  with  some 
of  them,  and  particularly  the  sow,  reduction  of  the  prolapsed 
cornu  or  cornua  is  often  a  serious  matter.  The  cornua  must 
be  reduced  in  the  manner  already  indicated,  the  finger,  or 
even  a  tallow  candle,  being  employed  to  adjust  them ;  then 
the  body  of  the  organ  should  follow ;  a  small  pessary  with  a 
handle,  or  retroverter,  may  be  used  to  complete  the  operation. 
Frick,  a  Swiss  veterinarian,  has  adopted  a  plan  which  has 
succeeded  in  his  hands,  and  also  with  other  obstetrists  who 
have  tried  it.  The  inverted  organ  being  reduced,  the  animal 
is  raised  by  the  hind-limbs,  and  a  quantity  of  mucilaginous 
fluid  is  injected  into  the  vagina  and  uterus  until  they  are 
filled.  This  fluid  acts  in  a  mechanical  manner,  forcing  the 
uterus  to  distend  and  assume  its  ordinary  form. 

It  should  be  observed  that  reduction  has  been  effected  in 
large  and  small  animals  by  elevating  the  hind-quarters  until 
they  are  almost  vertical,  the  weight  of  the  uterus,  with  careful 
manipulation  on  the  part  of  the  operator,  carrying  it  down  to 
its  normal  situation. 

Retention  of  the  Uterus. — Reduction  of  the  inverted  uterus 
having  been  accomplished,  and  everything  done  to  remove 
the  slightest  traces  of  invagination,  the  animal — unless  serious 
injury  has  been  inflicted  on  the  organ — immediately  begins  to 
look  easier  and  happier,  and  the  inexperienced  would  suj)pose 
that  there  was  no  further  occasion  for  interference.  The 
experienced  obstetrist,  however,  is  well  aware  that  certain 
precautions  must  be  adopted  against  a  possible  recurrence  of 
the  accident.  True,  this  recurrence  is  to  a  certain  extent 
provided  for  by  raising  the  croup  of  the  animal  as  high  as 
may  be  convenient,  either  by  means  of  litter  or  boards,  and 
keeping  the  forehand  low.  But  this  is  not  always  a  pre- 
ventive, and  veterinary  obstetrists  have  therefore  devised 
other  means  for  retaining  the  uterus  in  its  place  until  all  risk 
of  another  inversion  has  passed  away.  These  devices  consist 
of  pessaries,  sutures,  and  bandages. 

Pessaries. — These  are  instruments  of  various  forms,  which 
are  introduced  into  the  genital  organs,  and  kept  there  for  a 
certain  time  in  oirder  to  prevent  displacement  of  the  uterus 
after  its  reduction.  There  are  several  described  which  have 
been  used  by  veterinary  obstetrists. 
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Pessaries  have  been  made  of  a  round  piece  of  wood  2  feet 
in  length,  to  which  is  attached  a  round  pad  of  tow  (pad 
pessary)  ;  of  an  iron  ring  attached  to  a  wooden  stem  (ring 
pessary) ;  of  an  ordinary  glass  bottle  ;  or  of  an  indiarubber 
pouch  and  tube.  The  pessary  is  inserted  into  the  uterus,  and 
kept  in  position  by  attachment  to  some  form  of  truss. 

The  value  of  pessaries  in  inversion  of  the  uterus  in  animals 
has  been  a  good  deal  discussed.  We  are  not  aware  that  they 
have  been  much,  if  at  all,  employed  in  this  country ;  and  in 
Germany  they  do  not  appear  to  have  obtained  much  favour ; 
while  in  France,  though  they  have  often  been  resorted  to, 
yet  their  use  has  been  only  limited,  as  their  practical  utility 
has  been  questioned  by  many  excellent  obstetrists. 

It  has  been  pointed  out  that,  if  they  can  be  supported 
without  inconvenience  by  some  phlegmatic,  unimpressionable 
animals,  more  frequently  they  irritate  the  organs  in  the  pelvis, 
cause  straining  and  uneasiness,  and  produce  those  relapses 
which  their  application  was  intended  to  avert.  Therefore  it 
is  that,  nowadays,  they  are  hardly,  if  ever,  used  at  all. 

Saint-Cyr  admits  that  if,  in  some  exceptional  case,  it  is 
necessary  to  employ  a  pessary,  the  2>iffs  bladder  deserves  the 
preference  for  the  larger  animals.  It  is  found  nearly  every- 
where, requires  no  other  preparation  than  merely  softening 
its  texture  by  pouring  some  tepid  water  into  it,  whilst  its 
outer  surface  can  be  well  oiled.  It  is  easily  placed  where 
desired,  even  in  the  uterus;  its  soft,  flexible  walls  cannot 
bruise  or  excoriate  ;  and,  by  inflation,  it  can  be  distended  to 
the  size  necessary  for  each  particular  case. 

Sutures. — The  suture  is  generally  preferred  to  the  pessary, 
as  being  simpler,  more  easily  applied,  and  having  fewer  in- 
conveniences than  the  latter.  Being  inserted  outside  the 
genital  organs,  they  do  not  irritate  those  which  are  most 
concerned  in  inversion,  neither  do  they  provoke  expulsive 
efforts  on  the  part  of  the  animal. 

The  sutures  may  be  of  hemp,  silk,  or  metal ;  and  they  may 
be  passed  directly  through  the  lips  of  the  vulva,  or  include  the 
skin  towards  the  point  of  the  hip,  on  each  side.  The  first 
may  be  named  the  lahial  suture ;  the  second,  the  hip  suture. 

The  labial  suture  may  be  "  interrupted,"  or  "  quilled,"  and 
is  made  according  to  the  principles  of  surgery.     A  saddler's 
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large  needle,  or  a  sacking-needle  with  a  handle  at  one  end 
and  an  eye  near  the  point,  is  the  most  useful.  Through  the 
eye  is  passed  a  piece  of  whipcord,  two  or  three  strands  of  well- 
waxed  thread,  or  a  piece  of  cotton  or  silk  tape,  or  moderately 
thick  carbolized  catgut.  The  needle  is  passed  through  one 
lip  of  the  vulva — say  the  right — from  the  outside,  and  near 
the  upper  commissure ;  it  is  then  passed  through  the  left  lip, 
from  within  to  without,  towards  the  inferior  commissure.  It 
is  then  cut  from  the  suture,  sufficient  of  the  latter  being  left 
for  both  ends  to  tie  in  the  middle  of  the  vulva.  A  second 
suture  is  placed  in  the  contrary  direction — upper  part  of  left 
to  lower  part  of  right  lip — so  that  the  two  sutures  cross  each 
other  obliquely,  in  an  X  fashion.  The  ends  are  now  tied 
toward  the  centre  of  the  vagina  ;  and,  if  thought  necessary,  a 
third  suture,  directly  transverse,  may  be  placed  between  these. 

It  is  more  convenient  and  painless  to  pass  the  needle  first 
through  the  tissues,  then  the  suture  through  the  eye  of  the 
needle,  withdrawing  the  latter,  which  carries  the  suture  with  it. 

This  labial  suture  is  painful,  as  it  is  placed  in  textures 
already  swollen  and  sore,  and  it  does  not  always  retain  a 
sufficiently  solid  hold  to  prevent  the  uterus  tearing  it  out 
when  the  straining  is  very  severe  and  violent.  The  hip  suture 
has  therefore  often  been  resorted  to  in  these  cases,  and  with 
advantage.  The  needle— either  the  above  or  a  small  seton 
needle— is  passed  through  a  fold  of  skin  lifted  up  at  the  point 
of  the  hip  or  ischium,  on  a  level  with  the  upper  commissure 
of  the  vulva,  and  carried  across  to  the  other  hip.  The  next 
suture  is  a  trifle  lower,  and  the  others  below  this— there 
being  in  all  about  four  to  six  sutures,  the  ends  of  each  being 
tied  in  the  middle  or  fastened  to  bits  of  round  wood  at  each 
side.  In  this  way  the  vulva  lies  in  front  of  a  number  of  strong 
cords,  their  strength  and  durability  being  in  proportion  to 
the  width  of  skin  they  are  made  to  enclose.  The  sutures 
may  be  drawn  more  or  less  tightly,  and  they  may  either  be 
transversely  parallel  or  cross  each  other  obliquely. 

When  the  animal  is  not  pregnant,  the  vulva  is  not  nearly 
on  a  level  with  the  ischial  tuberosities.  After  parturition, 
however,  it  is  swollen  and  prominent,  and  projects  beyond 
these  parts.  It  will  therefore  press  against  the  hip  sutures, 
and  may  even  become  excoriated  or  cut  by  them;  so  that,  to 
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avoid  injury  and  diffuse  the  pressure,  it  is  well  to  place  a 
thick  pledget  of  tow  or  other  soft  material  on  each  side  of  the 
vulva,  on  which  the  sutures  may  chiefly  rest. 

Though  good  service  has  been  obtained  from  these  sutures 
in  a  number  of  instances,  yet  many  practitioners  prefer  the 
metallic  suture.  This  may  be  of  lead,  or  iron  wire  softened. 
The  needle  is  like  that  used  for  the  other  sutures ;  a  pair  of 
wire-pliers  is  necessary,  and  two  sizes  of  wire  are  recommended. 
The  thickest  size  is  cut  into  pieces  of  a  convenient  length,  and 
an  eyelet  turned  at  one  end,  while  the  other  is  made  into  a 
hook.  The  left  lip  of  the  vulva  is  seized  by  the  left  hand,  and 
the  needle  pushed  through  it  from  the  outside,  a  little  obliquely 
upwards,  so  as  to  bring  it  out  above  the  superior  commissure ; 
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Fig.  153. — Zundel's  Labial  Sutures. 

the  wire  is  passed  into  the  eye  at  the  point,  and  the  needle 
being  smartly  withdrawn,  the  wire  is  pulled  through.  The 
needle  is  introduced  into  the  right  lip  in  the  same  manner, 
but  downwards,  and  the  wire  pulled  through  it.  The  hooked 
end  is  now  passed  into  the  one  with  the  eyelet,  drawn  suffi- 
ciently through,  cut  off,  and  the  end  bent  also  into  an  eyelet, 
the  suture  constituting  an  ellipse  at  this  part,  which  is  opposite 
the  vulvar  opening.  Beneath  this  suture  one  or  two  more 
are  placed,  and  all  are  joined  together  by  the  thinner  wire, 
which,  doubled,  is  longer  than  the  space  occupied  by  the 
sutures ;  each  piece  is  passed  into  each  eyelet  of  the  upper 
suture,  and  firmly  crossed  and  twisted  as  far  as  the  two  points 
of  the  suture ;  the  same  is  done  with  the  second  and  the  third 
suture — the  whole  being  joined  into  a  solid  piece,  which  does 
not  interfere  with  the  physiological  functions  of  the  animal. 
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The  same  objection  applies  to  wire  sutures  through  the 
vulva  as  to  vegetable  sutures ;  but  there  can  be  no  doubt  that 
they  are  less  painful  and  more  effective  when  passed  through 
the  skin  at  the  point  of  the  hip.  Two  wires  across  are 
generally  sufficient ;  the  ends  are  bent  round  by  pliers  after 
they  are  inserted,  and  through  these  eyelets  on  each  side  a 
vertical  wire  is  passed  (Fig.  153).  This  keeps  the  horizontal 
wires  together  and  in  place. 

Metallic  sutures  in  the  form  of  pins,  screwed  at  one  end  to 
fix  into  plates  after  being  passed  through  the 
labia  of  the  vulva,  and  other  contrivances  of 
this  description,  have  been  described ;  but  in 
principle  they  are  all  the  same,  and  there  is 
no  manifest  advantage  in  their  employment. 
Other  methods  of  applying  sutures  have  been 
described  in  the  treatment  of  ante-partum 
prolapse  of  the  vagina. 

In  fact,  it  may  be  said  of  all  the  labial  or 
other  sutures,  that  they  in  no  respect  prevent 
the  inversion  of  the  organ  internally,  but 
merely  hinder  its  escaping  beyond  the  vulva ; 
and  as  their  utility  depends  not  only  upon 
the  material  of  which  they  are  composed, 
but  also  upon  the  integrity  or  power  of  re- 
sistance of  the  textures  through  which  they 
pass,  it  often  happens  that  they  either 
give  way  or  they  "tear  out"  prematurely, 
leaving  sometimes  troublesome  wounds  or 
cicatrices. 

West's  clamp  has  also  been  applied  to  the 
lips  of  the  vulva  with  success.  It  may  be 
made  of  iron  or  aluminium,  and  in  various  sizes,  for  cow, 

mare,  sheep,  pig,  etc. 

Bandages  or  Trusses.-To  dispense  with  the  mconveniences 
of  the  pessary  and  suture,  the  bandage  or  truss  has  been 
proposed  and  extensively  employed ;  and  in  the  great  majority 
of  cases  of  uterine  inversion  it  should  be  adopted  m  preference 
to  the  other  methods  of  retention.  _ 

The  truss  or  bandage  may  be  composed  of  cords,  surcmgles, 
leather,  canvas,  etc.,  which  are  so  arranged  and  disposed  as 
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to  make  pressure  upon  the  sides  of  the  vulva,  and,  by  keeping 
it  closed,  prevent  the  extrusion  of  the  uterus  without  inter- 
fering with  defecation  or  micturition. 

There  are  several  kinds  of  truss  in  use,  and  these  vary- 
somewhat  in  their  details,  though  in  principle  they  are  the 
same.  Some  of  them  are  fixed  around  the  shoulders  and 
neck,  others  round  the  chest  only,  and  others,  again,  round 
both  regions — most  frequently  to  a  collar  or  surcingle.  Allu- 
sion will  be  made  to  those  which  are  recognized  as  most 
valuable. 

Two  of  the  most  useful  and  readily  -  made  trusses  are 
composed  of  light  rope  or  thick  cord — something  like  a 
clothes-line.  One  of  these  is  termed  "Delwart's  truss,"  and 
is  formed  by  cords  united  by  a  loop  in  their  middle,  in  such 


Fig.  155. — West's  Clamp. 


a  manner  that  an  oval  space  (Fig.  154,  a)  sufficient  to  admit 
the  vulva,  and  compress  it  laterally,  is  formed — the  inferior 
commissure  being  left  free,  to  allow  the  escape  of  urine,  and 
uterine  discharges,  should  there  be  any.  The  two  portions 
of  one  of  the  cords  (6  h),  passing  over  the  back,  are  secured  to 
a  collar  or  band  round  the  neck  or  chest ;  while  those  of  the 
other  cord  (c  c)  pass  between  the  thighs,  and  are  tied  to  the 
lower  part  of  the  collar  or  surcingle,  in  the  manner  depicted 
in  Pig.  156.  The  loop  may  be  wrapped  in  tow  or  cloth,  to 
prevent  chafing  to  the  parts  under  the  tail. 

Another  rope  truss,  described  by  Eenault,  is  perhaps  more 
simple  than,  yet  quite  as  effective,  as  the  preceding.  This 
is  composed  of  a  leather  strap  which  buckles  round  the 
neck,  and  a  rope  from  24  to  30  feet  long — the  thickness  of 
the  little  finger,  or  a  trifle  less,  according  to  the  size  of  the 
animal.     The  neck-strap  is  not  indispensable,  though  it  is 
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useful  in  giving  more  firmness  to  the  truss ;  it  may  be  re- 
placed by  a  thicker  rope,  or  in  the  case  of  the  mare  by  an 
ordinary  draught  collar. 

In  order  to  apply  the  bandage,  the  neck-strap  or  collar  is 
first  to  be  put  on ;  the  cord  is  then  to  be  doubled  in  equal 
parts  and  put  across  the  back,  behind  the  withers,  so  that 
each  portion  may  fall  behind  the  shoulders,  to  be  passed 
under  the  chest.  In  front  of  the  chest,  the  two  portions  are 
crossed,  the  left  passing  to  the  right  and  the  right  to  the  left. 


Fig.  156.— Delwaet's  Tkuss  applied.     (Saint-Cyk.) 

Each  side  is  carried  through  the  collar,  and  back  overthe 
front  of  the  shoulder,  at  the  top  of  which  both  are  tied  ma 
simple  knot,  so  as  to  be  easily  untied  when  required.  At 
10  or  12  inches  from  this  a  firmer  knot  is  tied,  then  several 
others  beyond  it  towards  the  loins-according  to  the  length 
of  the  animal-and  at  nearly  equal  distances  as  far  as  the 
root  of  the  tail,  where  a  simple  knot  is  tied.  The  branches 
of  the  cord  then  separate  on  each  side  of  the  vulva,  and  unite 
again  by  a  simple  knot  below  the  inferior  commissure  ;  again 
Smtfng,  each  cord  is  carried  between  the  hind-legs,  brought 
up^by  the  kank  towards  the  loins  on  each  side,  and  tied  over 
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the  back  to  one  of  the  loops  there,  as  shown  in  Fig.  157. 
This  truss  can  be  made  as  easy  Or  tight  as  may  be  necessary ; 
its  simplicity  is  its  great  recommendation. 

A  very  efficient  and  suitable  truss  is  that  made  of  a  piece 
of  stout  leather,  with  a  round  opening  in  it  above,  correspond- 
ing to  the  anus,  and  an  oblong  opening  beneath  this,  through 
which  the  vulva  passes.  The  leather  is  so  shaped  as  to 
embrace  and  lie  close  to  the  root  of  the  tail  and  between  the 
buttocks,  extending  for  some  distance  below  the  vulva,  as  in 


Fig.  157. — Renault's  Truss.     (Saint-Cyr.) 

Fig.  158.  It  is  maintained  in  position  by  four  strong  leather 
straps — two  above  and  two  below — which  pass  on  each  side 
to  a  surcingle  around  the  chest,  which  may  again  be  attached 
to  a  collar  or  breast-strap,  should  the  straining  be  violent. 

Another  kind  of  truss  is  formed  by  an  ordinary  crupper 
attached  to  a  surcingle,  and,  if  need  be,  this  to  a  breast-strap 
or  collar.  From  the  part  of  the  crupper  under  the  tail  pro- 
ceed two,  three,  or  four  narrow  leather  straps,  which,  passing 
over  the  vulva,  are  attached  to  the  loop  of  a  doubled  rope  in 
the  perineum,  each  portion  of  the  rope  being  passed  between 
the  hind-legs  and  tied  to  the  lower  part  of  the  surcingle.  Or 
a  cord  may  be  attached  to  the  crupper  at  each  side  of  the 
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vulva,  and  carried  forward  between  the  hind-legs  and  under- 
neath the  belly  in  the  same  manner,  two  or  three  tranverse 
narrow  straps  passing  between  the  two,  immediately  over  the 
vulvar  opening. 

"When  there  is  much  swelling,  a  soft  cloth  doubled  several 
times,  or  a  sponge  steeped  in  cold  water,  may  be  placed  over 
the  vulva  beneath  the  straps,  though  in  such  a  way  as  not  to 
interfere  with  micturition  or  defecation. 

Various  other  trusses  for  the  mare  or  cow  have  been  pro- 
posed by  veterinary  obstetrists,  but  in  principle  they  are  all 
the  same.  "We  need  only  notice  one  of  these,  which  has  been 
proposed  by  Lund,  a  Danish  veterinary  surgeon,  and  which 


Fig.  158.— Leather  Truss.    (Fkanck.) 

has  been  greatly  lauded  by  Dieterichs  and  others  for  its 
cheapness,  simplicity,  and  efficiency.  The  chief  part  of  it  is 
a  narrow  piece  of  iron,  9  millimetres  thick  (about  one-third 
to  three-eighths  of  an  inch),  welded  at  its  extremities,  and 
turned  into  a  triangular  shape  that  enables  it  to  include  the 
vulva,  while  the  loops  at  its  three  corners  allow  it  to  receive 
cords  (Fig  159).  The  base  of  the  triangle,  which  fits  under 
the  tail,  is  about  2  to  2|  inches  wide,  and  the  sides  from  5  to 
7  inches  long.  The  loopholes  at  the  angles  may  be  replaced 
bv  small  hooks  to  receive  the  cords. 

This  metal  plate-which  may  be  of  round  iron  and  convex 
on  one  side,  concave  on  the  other-fits  over  the  vulva  and 
the  base  of  the  tail,  the  apex  being  below  the  lower  com- 
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missure,  while  the  convex  side  is  towards  the  animal.  Cords 
pass  through  the  loops  or  around  the  hooks,  one  above, 
another  below — as  in  Pig.  160— and  are  fastened  to  a  sur- 
cingle or  collar,  or  both,  like  the  preceding  trusses.  Any 
blacksmith  can  make  the  plate  in  a  few  minutes ;  and  from 
what  has  been  said  in  praise  of  this  cheap  and  simple  method 
of  retaining  the  uterus,  there  can  be  no  doubt  that  it  will  be 
found  most  useful. 

All  these  trusses  are  intended  for  the  larger  animals,  and 
cannot  well  be  applied  to  the  smaller 
creatures,  with  the  exception  perhaps  of 
Lund's  plate,  which,  much  diminished 
in  size  and  made  of  a  piece  of  strong 
iron  wire,  might  be  serviceable  for  the 
ewe,  sow,  goat,  or  large  bitch.  For 
small  animals  Eainard  recommends  a 
bandage  made  by  folding  a  piece  of 
strong  cloth  in  a  triangular  manner. 
The  base  of  this  triangle  lies  over  the 
loins,  is  carried  down  the  flanks  to 
beneath  the  abdomen,  where  the  corners 
are  tied ;  the  apex  of  the  triangle  is 
passed  over  the  croup  and  vulva — a  hole 
being  made  for  the  tail  to  pass  through, 
and  another  for  the  anus — brought 
between  the  hind-legs,  and  either  by 
means  of  tapes  attached  to  it,  or,  if  sufficiently  long,  by 
splitting  up  the  end  to  a  short  distance  so  as  to  make  two 
strips  of  it,  fastening  the  piece  to  the  ends  already  tied  beneath 
the  belly. 

It  must  be  acknowledged  that  these  trusses,  no  matter  how 
skilfully  they  may  be  contrived  or  however  well  they  may  be 
adjusted,  will  not  hinder  vaginal  inversion  of  the  uterus ;  all 
they  can  do  is  to  prevent  the  organ  from  being  suddenly 
protruded  beyond  the  vulva  again,  and  so  exposed  to  the  air 
and  the  irritating  effects  of  extraneous  matters  before  it  can 
be  returned  once  more.  This  alone,  however,  is  an  important 
object  achieved,  and  is  a  great  step  towards  permanent  re- 
tention.    Besides,  by  maintaining  the  labia  of  the  vulva  in 


Fig.  159. — Lu.nd's 
Teu.ss  Ikox. 
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admission  of  air  mto  the  genital  canal,  and  thus  does  away 
with  one  source  of  irritation.  And  as  the  apparatus  does  not 
cause  any  pam  or  inconvenience  to  the  animal,  it  is  to  be 
preferred  to  any  other  means  for  retaining  the  uterus 

With  regard  to  the  best  kind  of  bandage,  this  is  of  secondary 
importance  to  its  proper  application.  Simplicity  and  efficiency 
are  the  desiderata,  and  these  will  be  found,  we  believe,  in  the 


Fig.  160. — Lttnd's  Truss  applied.     (Saint-Cyk.) 

trusses  we  have  described,  and  particularly  in  those  of  Renault 
and  Lund. 

If  reposition  of  the  uterus  is  properly  effected  and  the  truss 
well  applied,  there  is  little  reason  to  apprehend  a  recurrence 
of  the  accident. 

After-Treatment.—When  the  uterus  has  been  returned  to 
its  natural  situation,  an  antiseptic  injection  or  "swabbing" 
of  the  interior  should  be  carried  out,  and  precautions  against 
a  recurrence  of  the  inversion  adopted ;  then  little  more 
remains  to  be  done  except  to  observe  some  simple  directions, 
which  are  to  be  followed  for  a  few  days  after  reposition. 

If  the  weather  is  favourable,  and  little  or  no  fever  present, 
the  animal — covered  with  a  rug — should  be  walked  about  for 
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a  few  minutes,  as  this  takes  away  its  attention  from  the 
accident,  regulates  the  general  circulation,  and  allays  the 
expulsive  efforts. 

The  animal  should  stand  with  the  hind-parts  well  raised. 

Great  attention  should  be  paid  to  the  diet,  particularly  with 
ruminants,  from  their  tendency  to  tympanites  and  constipation. 
Indeed,  tympanites  may  be  sometimes  considered  a  cause  of 
inversion  in  the  cow  and  ewe  ;  and  the  rumen  is  at  times  so 
distended  with  gases,  and  so  proves  such  an  obstacle  to  re- 
duction, that  it  has  to  be  punctured  in  the  usual  way  before 
reposition  can  be  effected.  For  the  same  reason,  this  inflation 
of  the  digestive  organs  has  to  be  guarded  against  in  the  after- 
treatment.  For  the  first  day  only  oatmeal  gruel  with  barley- 
water — both  tepid — should  be  allowed  in  small  but  frequent 
quantities.  For  some  days,  easily-digested,  sloppy  food  may 
be  given,  and  if  the  appetite  is  fickle  it  should  be  tempted  by 
choice  portions  of  diet,  though  the  quantity  must  not  be  large 
at  any  time  until  all  danger  is  past. 

It  is  advisable,  in  all  cases  in  which  the  mucous  membrane 
has  been  injured  or  exposed  to  the  air  for  some  time,  to  inject 
some  antiseptic  fluid,  such  as  boric  acid  solution,  into  the 
uterine  cavity  for  two  or  three  days,  or  to  insert  antiseptic 
pessaries. 

Should  there  be  a  tendency  to  constipation,  soap-and-water 
enemas  may  be  administered. 

Micturition  is  rarely  deranged;  but  if  no  urine  is  passed 
within  twenty-four  hours  after  reposition,  an  examination 
should  be  made,  and  the  bladder  emptied  in  the  usual  manner. 
The  different  disposition  of  the  urethral  valve  in  the  mare 
and  cow  will,  of  course,  be  borne  in  mind  in  passing  the 
catheter. 

Nearly  always  these  simple  measures  suf&ce  to  restore 
the  animal  to  its  usual  condition  in  three  or  four  days,  in 
uncomplicated  cases.  In  exceptional  instances,  however, 
metritis,  metroperitonitis,  or  leucorrhcea,  will  follow  the 
accident.  The  animal  may  go  off  its  milk  and  fall  into  low 
condition,  without  exhibiting  any  acute  symptoms.  Some- 
times the  animal  remains  sterile  for  a  variable  period.  With 
the  ewe,  chronic  inversion  of  the  uterus  often  leads  to  loss  of 
the  wool. 
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In  complicated  cases  there  may  be  wounds,  lacerations, 
rupture  of  the  uterus,  cornua,  or  vagina,  lesions  of  neighbour- 
ing organs  or  textures,  etc. ;  these  will  be  referred  to  hereafter. 
In  the  bitch,  where  the  uterus  is  being  constantly  returned, 
and  is  still  fairly  normal,  laparotomy  is  recommended,  and 
the  fixation  of  the  uterus  to  the  abdominal  wall. 

Amputation  of  the  TJterus — Metrotomy. — The  removal  of  the 
uterus  is  indicated — (1)  when  the  operator  is  baffled  in  his 
attempts  at  reduction;  (2)  when  the  extruded  organ  is  so 
injured  by  lacerations  or  bruises,  or  when  the  organ  has 
become  so  softened  and  gangrenous,  that  it  would  be  certain 
death  to  the  animal  to  replace  it  in  the  abdomen ;  (3)  when 
inversion  recurs  several  times  after  the  uterus  has  been  com- 
pletely or  incompletely  returned  to  the  abdomen,  in  spite  of 
all  attempts  at  retention.  This  recurrence  leads  very  often 
to  the  laceration,  bruising,  and  gangrene,  of  the  organ.  With 
certain  animals,  such  as  swine,  reposition  is  extremely 
difi&cult,  particularly  when  one  or  both  cornua  are  inverted, 
as  the  smallness  of  the  organ  as  well  as  the  narrowness  of 
the  pelvis  is  a  great  obstacle  to  manipulation. 

The  operation  was  performed  by  Jenne,  a  German  veterin- 
arian in  Forchheim,  as  far  back  as  1802. 

Although  a  most  formidable  and  painful  operation,  it  has 
been  tolerably  successful.  Saint-Cyr  notes  that  in  30  cases 
23  animals  recovered.  Franck  refers  also  to  30  cases,  18  of 
which  recovered.  Of  these,  only  1  was  a  mare;  17  were 
cows;  3  goats;  4  sows;  1  ewe;  2  bitches,  and  2  cats. 
Probably  the  operation  would  be  more  successful  if  it  were 
resorted  to  earlier,  before  the  patient  is  greatly  exhausted. 

Occasionally  some  cows  which  recovered  showed  signs  of 
cestrum,  while  other  cows  have  yielded  milk  for  a  long  time  ; 
in  one  case,  recorded  by  Leeoq,  for  two  years  afterwards. 

Operation.— y^ith  the  larger  animals,  the  hind-limbs  should 
be  secured— especially  with  the  mare— or  the  animal  may  be 
thrown  down  or  fixed  in  a  travis. 

Chloroform,  chloral  hydrate,  or  morphia,  should  be  admin- 
istered to  the  animal  about  to  be  operated  on,  to  act  as  an 
anesthetic  or  anodyne.  All  antiseptic  precautions  must  be 
taken.  The  uterus  must  be  washed  with  an  antiseptic  solution, 
and  then  tied  up  in  a  large  sterilized  cloth,  so  that  it  may  be 
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easily  moved  about  by  the  operator  or  his  assistants.  The 
volume  of  the  tumour  should  be  reduced  by  compression  to 
send  back  into  the  general  circulation  the  immense  quantity 
of  blood  contained  in  the  organ.  For  this  purpose  the  method 
of  Coculet,  already  described,  or  Esmareh's  method,  should  be 
employed.  An  exploratory  incision  should  be  made  in  the 
wall  of  the  body  of  the  uterus,  and  if  any  intestine  or  viscus 
is  found  in  its  interior,  this  must  be  returned  to  the  abdomen 
before  amputation  is  ventured  upon. 

The  amputation  should  be  carried  out  as  near  to  the  vulva 
as  possible,  but  without  including  the  meatus  urinarius.  In 
the  large  domesticated  animals  this  would  occur  near  the 
cervix  uteri ;  in  some  small  animals  it  may  include  only  one 
of  the  horns.  It  may  be  effected  by  ligature  or  suture.  One 
may  use  for  this  purpose  silk,  tape,  or  whipcord. 

This  is  placed  around  the  pedicle  of  the  tumour,  tied  with  a 
running  knot,  and  gradually  but  firmly  tightened  by  pulling 
at  each  end,  so  as  to  completely  intercept  the  circulation  in 
the  organ,  and  afterwards  securely  tied.  The  ligature  must 
be  very  secure  and  tight,  to  prevent  subsequent  bleeding,  and 
also  to  insure  that  it  will  not  slip  off,  and  so  expose  the 
peritoneal  cavity  to  infection.  To  make  certain  that  this  will 
not  occur,  it  may  be  supplemented  by  a  double  ligature,  as 
recommended  by  Eainard.  A  needle  threaded  with  a  double 
piece  of  cord  is  passed  through  the  middle  of  the  pedicle  from 
above  to  below,  and  then  cut  away  from  the  cord,  which  is 
thus  divided  into  two  halves.  One  of  these  is  very  firmly 
tied  round  the  right  half  of  the  pedicle,  the  other  round  the 
left. 

Another  ligature  used  is  the  elastic  ligature.  A  long  piece 
of  india-rubber  tubing  is  applied  around  the  pedicle,  and  tied 
firmly  there.  The  tissues  are  cut  through  by  the  continuous 
pressure,  which  causes  obliteration  of  the  vessels  and  cessation 
of  nutrition.     This  method  is  very  successful. 

Multiple  ligation  has  also  been  recommended.  By  whatever 
procedure  the  pedicle  of  the  tumour  is  rigidly  compressed, 
the  uterus  has  afterwards  to  be  excised  with  the  knife  about 
two  or  three  inches  behind  the  constriction.  The  portion  of 
vagina  or  cervix  remaining  should  then  be  returned  as  far  as 
possible  into  the  genital  canal.      The  canal  is  washed  out 
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daily  with  a  mild  antiseptic  lotion.  The  ligature  and  the 
tissue  behind  it  sloughs  away  in  from  six  to  ten  days.  Usually 
cicatrization  is  completed  in  fourteen  days. 

Amputation  of  the  uterus  with  the  ecraseur  has  also  been 
carried  out.  The  chain  may  include  the  whole  or  only  a 
portion  of  the  pedicle  at  the  one  time  in  crushing  through 
the  tissue.  This  method,  however,  is  accompanied  with  grave 
risk,  as  the  abdominal  cavity  is  opened  and  the  intestines 
may  escape,  or  the  peritoneum  become  infected. 

In  some  cases  the  animals  do  not  appear  to  be  much 
disturbed  after  the  operation  ;  in  others  they  are  very  uneasy. 
Ledru  describes  an  instance  in  which  the  cow,  after  the 
operation,  was  for  an  hour  as  if  mad.  It  lay  down,  got  up, 
rolled  about,  kicked  and  stamped,  and  climbed  into  the 
manger.  The  eyes  appeared  to  be  starting  from  their  orbits, 
and  it  was  dangerous  to  approach.  These  symptoms  gradu- 
ally subsided,  and  the  animal  ultimately  recovered.  After 
the  operation  the  cows  appear  to  have  fattened  well,  and, 
when  killed,  large  masses  of  fat  have  been  found  in  the  place 
of  the  uterus,  filling  the  pelvis. 

In  several  fatal  cases  the  intestines  have  been  involved  in 
the  prolapse,  and  have  been  amputated  with  the  uterus. 

INVERSION  OF  THE  VAGINA— INVERSIO  VAGINJE. 

Inversion,  prolapsus,  or  fall  of  the  vagina  has  already  been 
described  as  an  accident  of  pregnancy.  Most  frequently 
after  parturition  this  condition  is  witnessed  when  delivery 
has  been  difficult  and  protracted.  It  is  caused  in  a  similar 
way  to  antepartum  prolapse.  It  is  more  commonly  noted  in 
animals,  such  as  dairy  cows,  which  are  confined  to  the  house, 
are  not  given  exercise,  and  are  highly  fed.  A  very  common 
cause  is  some  irritation  of  the  genital  passage,  a  metritis  or 
vaginitis,  following  upon  parturition,  which  induces  straining. 
The  relaxed  condition  of  the  walls  of  the  passage  also  pre- 
disposes. It  may  take  place  after  abortion  and  retention  of 
the  placenta. 

Simple  inversion  of  the  vagina  during  pregnancy  disappears 
spontaneously  after  pressure,  but  that  occurring  after  birth 
has  no  tendency  to  spontaneous  reduction. 
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The  Symptoms  are  similar  to  those  of  antepartum  inversion 
of  the  vagina,  but  are  usually  more  severe.  It  is  distinguished 
from  prolapse  of  the  uterus  by  the  fact  that  there  are  no 
traces  of  cotyledons  or  placental  follicles.  There  is  generally 
some  difficulty  in  micturating,  arising  from  pressure  on  the 
urethra.  Even  paralysis  and  rupture  of  the  bladder  have 
been  noted  as  a  result. 

Inversion  of  the  vagina  has  been  mistaken  for  a  cyst  or 
inversion  of  the  bladder,  and  in  the  bitch  for  a  condylomatous 
tumour ;  but  careful  examination  should  be  made  to  avoid 
such  errors. 

Prognosis. — Inversion  of  the  vagina  is  not  nearly  so  serious 
an  accident  as  inversion  of  the  uterus,  and  cows,  mares,  and 
bitches,  may  often  suffer  from  this  condition  for  months  with- 
out showing  much  inconvenience.  It  is  liable  to  recur  ;  reposi- 
tion may  be  readily  effected,  but  no  sooner  is  it  accomplished 
than  inversion  again  takes  place  through  the  animal  straining. 

In  many  cases  the  prolapsed  organ  becomes  lacerated, 
excoriated,  and  thickened,  and  new  adhesions  are  formed 
which  fix  it  in  an  abnormal  position.  The  animal  gradually 
loses  condition  and  becomes  emaciated.  In  a  few  cases 
the  inflammation  extends  to  the  uterus,  and  the  animal  dies 
almost  as  rapidly  as  from  inversion  of  the  uterus. 

The  more  speedily  treatment  is  resorted  to  after  inversion 
has  occurred,  the  more  easily  is  reduction  effected,  and  likely 
to  prove  permanent,  while  the  risks  from  injury  are  greatly 
diminished. 

Treatment  is  similar  to  that  described  for  antepartum 
prolapse.  If  the  foetal  membranes  are  still  in  the  uterus, 
then  they  should  be  removed,  as  their  presence  is  certain  to 
cause  expulsive  efforts,  which  will  inevitably  lead  to  protrusion 
of  the  vagina  again. 

For  retention  of  the  reduced  part.  Harms  and  Schleg 
employ  ringelns.  Schleg's  ring  is  a  thin  flat  band  of  steel, 
pointed  at  one  end,  and  with  a  round  hole  and  slot  a  little 
above  the  point ;  at  the  other  end  is  a  kind  of  button  raised 
on  the  surface.  The  point  is  passed  through  the  labia,  and 
the  band  bent  round  so  as  to  meet  and  button  at  the  ends. 
The  ring  has  been  worn,  according  to  Schleg,  from  a  few  days 
to  more  than  five  months. 
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Occasionally  the  accident  has  proved  so  troublesome,  and 
retention  has  so  baffled  every  attempt  after  reduction  was 
effected,  that  amputation  of  the  protruded  portion  has  been 
practised,  and  with  success.  The  procedure  is  similar  to  that 
for  amputation  of  the  uterus. 


INVERSION   OF   THE   BLADDER— PROLAPSUS   VESICiE. 

We  have  already  described  inversion  of  the  bladder  as 
occurring  before  parturition.  The  description  there  given  is 
appliable  to  the  accident  when  it  follows  delivery.  It  is  rather 
rare,  and  is  most  frequently  met  with  in  the  mare  and  cow. 
Eeduction  has  been  accomplished  successfully  in  the  mare 
two  months  after  parturition,  when  the  accident  happened. 

In  desperate  cases,  when  reduction  cannot  be  effected,  or 
when  the  organ  is  so  much  injured  that  reposition  is  almost 
certain  to  be  followed  by  death,  amputation  has  been  tried. 
A  ligature  has  been  applied  around  the  neck  of  the  bladder  on 
the  fundus  side  of  the  ureteral  openings,  and  the  body  of  the 
bladder,  about  an  inch  from  the  ligature,  cut  away  with  the 
knife.  The  rest  of  the  bladder  is  returned  to  its  original 
position.  The  objection  to  this  operation  is  that,  even  if  the 
animal  recovers,  the  urine  will,  generally,  ever  after  run  down 
the  thighs,  excoriating  the  skin. 


TRAUMATIC   LESIONS    OF   THE   GENITAL   AND 
NEIGHBOURING   ORGANS. 

Either  during  or  after  parturition  the  genital  and  neighbour- 
ing organs  are  exposed  to  injuries  of  a  more  or  less  serious 
character,  according  to  their  situation  and  extent. 

1.  Laceration  and  Rupture  of  the  Uterus  are  not  uncommon 
accidents  during  parturition,  and  particularly  in  the  mare  and 
cow  •  they  may  occur  spontaneously.  Then  the  predisposing 
cause  is  some  defect  in  the  texture  of  the  uterus,  or  energetic 
contraction  of  the  uterus  upon  some  projecting  portion  of  the 
foetus  such  as  one  of  the  extremities.  It  may  also  arise  from 
undue  pressure  on  the  brim  of  the  pelvis  or  on  exostoses  in 
or  upon  the  bony  canal. 
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Most  frequently  the  accidents  arise  from  artificial  mechanical 
causes,  brought  into  operation  in  the  course  of  manoeuvres  for 
affecting  the  extraction  of  the  foetus  in  dystokia.  Eupture 
may  take  place  during  retropulsion,  version,  or  correction  of 
the  direction  of  extremities.  The  various  instruments  employed 
may  slip  during  traction,  and  tear  or  incise  the  uterus.  This 
may  also  occur  from  improperly  directed  traction  when  the 
fcetus  is  in  a  wrong  position.  The  jagged  ends  of  bones  cut 
■through  in  embryotomy  may  also  cause  rupture.  After  par- 
turition, rupture  and  laceration  may  be  produced  by  direct 
injury  upon  the  prolapsed  organ  or  by  pessaries  introduced 
into  the  genital  canal  to  retain  the  inverted  organ. 

The  injury  varies  in  extent  from  an  abrasion  of  the  mucous 
membrane  to  a  rupture  through  the  mucous,  muscular,  and 
peritoneal  coats.  Usually  the  rupture  contracts  after  in- 
fliction, and  is  often  on  that  account  difficult  to  find.  Some- 
times the  rupture  is  so  large  that  the  foetus  enveloped  or  not 
in  its  membranes  passes  entirely  through  it  into  the  abdominal 
cavity.  Incomplete  lacerations  occur  chiefly  at  the  cervix, 
and  are  usually  longitudinal. 

Diagnosis. — In  all  these  cases  when  the  organ  remains  in 
situ,  the  diagnosis  is  difficult,  and  generally  it  is  only  on  post- 
mortem examination  that  the  lesion  is  discovered.  Manual 
examination  of  the  uterus  may  reveal  it,  and  should  always 
be  carefully  made  by  the  veterinarian  as  a  preliminary 
measure  in  dealing  with  a  case  of  dystokia. 

Non-perforating  lacerations  do  not,  as  a  rule,  give  rise  to 
very  marked  symptoms  immediately,  though  subsequently 
they  may  produce  metritis  or  metroperitonitis  and  septic 
infection. 

In  complete  rupture  certain  clinical  symptoms  may  appear 
which  might  lead  to  suspicion  of  the  existence  of  rupture. 
Thus,  the  expulsive  efforts  are  very  energetic  and  regular 
up  to  a  certain  period,  when  all  at  once  they  cease,  and  the 
animal  begins  to  manifest  symptoms  of  abdominal  pain. 
Sometimes  the  cow  opens  its  mouth  and  protrudes  the 
tongue,  extends  the  head,  and  utters  a  moan  or  grunt  at  each 
expiration,  but  does  not  strain. 

In  inversion  of  the  uterus,  the  rupture  is  easily  recognized 
on  inspection. 
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Profinosis. — This  is  always  an  extremely  serious  condition, 
and,  if  the  rupture  is  complete,  usually  fatal.  It  is  more 
hopeful  when  the  laceration  is  on  the  roof  than  on  the  floor, 
and  when  the  os  closes  rapidly  to  exclude  infection. 

The  chief  danger  is  peritonitis  or  metroperitonitis.  This 
is  almost  certain  to  follow  if  the  rupture  is  complete  and  lies 
on  the  floor,  because  the  fluids  in  the  uterus  pass  through 
the  rent  into  the  peritoneal  cavity.  In  incomplete  rupture 
the  peritonitis  may  occur  as  a  secondary  infection  to  a 
metritis,  or  it  may  afterwards  become  complete  through 
gangrene  and  sloughing  of  the  tissues  in  the  neighbourhood. 
Occasionally,  also,  liamorrhacie  results  from  the  rupture. 
This  has  already  been  described. 

Hernia  of  the  intestines  occurs  sometimes  when  the  rent  is 
large,  and  the  uterus  is  so  flaccid  and  uncontracted  that  it 
allows  the  opening  to  remain  patent.  In  some  instances  the 
intestines  have  passed  through  the  uterus,  vagina,  and  vulva, 
reached  the  ground,  and  the  animal  has  trodden  upon  them, 
thus  hastening  death  ;  occasionally  the  hernia  has  been 
reduced  and  the  creature  survived. 

Treatment. — Only  when  the  uterus  is  prolapsed  can  the 
rupture  in  it  be  sutured.  In  the  other  cases  the  foetal  mem- 
branes and  fluids  or  blood-clots,  if  present,  must  be  removed. 
Antiseptic  fluids  must  not  be  injected,  but  the  cavity  should 
be  mopped  out  with  a  pledget  of  cotton-wool  or  tow  soaked  in 
some  antiseptic  lotion  (such  as  i  per  cent,  carbolic  acid  or 
lysol).  Straining,  if  present,  may  be  subdued  by  doses  of 
anodynes,  such  as  chloral  hydrate,  and  hot  cloths  over  the 
loins.  If  there  is  hernia  of  the  intestines,  these  must  be 
promptly  returned  into  the  abdominal  cavity. 

"When  the  fcetus  has  passed  through  the  rent  into  the 
abdominal  cavity,  delivery  per  vias  naturales  is  then  im- 
possible, and  Caesarian  section  must  be  resorted  to. 

2.  Laceration  and  Rupture  of  the  Vagina.  — Of  all  the 
domestic  animals,  the  mare  appears  to  suffer  most  frequently 
from  lesions  of  the  vagina  during  parturition.  This  may  be 
referred  to  the  energetic  and  rapid  contractions  of  the  uterus 
and  the  length  of  the  limbs  of  the  foetus.  Trifling  laceration 
of  the  vagina  and  vulva  is  often  observed  in  primiparse,  because 
the  genital  passage  is  narrow  or  rigid. 
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The  causes  of  these  injuries  are  similar  to  those  stated  for 
rupture  of  the  uterus. 

If  the  anterior  portion  of  the  vagina  is  ruptured,  the  same 
results  may  take  place  as  in  rupture  of  the  uterus,  with  which 
it  is  sometimes  complicated.  The  abdominal  cavity  is  opened 
into  in  complete  rupture.  Because  the  walls  of  the  passage 
are  less  contractile  than  those  of  the  uterus,  hernia  of  the 
intestines  or  bladder  is  more  liable  to  occur.  Wounds  of  the 
vagina  and  uterus  are  very  liable  to  infection,  especially  in 
the  bitch  and  cat.  Hmmorrhage  is  generally  not  so  much  to 
be  dreaded  as  in  lacerations  of  the  uterus.  In  the  posterior 
part  of  the  vagina  a  wound  may  be  followed  by  pelvic  cellu- 
litis from  infection  of  the  surrounding  connective  tissue ; 
sometimes  a  small  sinus  results. 

Much  constitutional  disturbance  is  generally  only  manifested 
when  the  lesions  are  serious  or  when  septic  infection  has 
taken  place.  Small  rents  may  not  give  rise  to  any  perceptible 
derangement,  except,  perhaps,  a  little  fever  and  tumefaction. 

The  Treatment  is  similar  to  that  of  rupture  of  the  uterus 
If  the  rent  is  large  and  can  be  manipulated,  sutures  may  be 
applied  after  having  cleansed  and  disinfected  the  tissues.  In 
all  cases  the  vagina  must  be  kept  perfectly  clean  and  swabbed 
out  daily  with  weak  solutions  of  carbolic  acid  or  other  non- 
irritant  antiseptic. 

Recto-Vaginal  Fistula. — Injuries  to  the  rectum  are  generally 
produced  through  the  wall  of  the  vagina,  during  the  passage 
of  the  foetus.  When  the  salient  parts  of  the  latter,  and  more 
especially  the  feet,  are  misdirected  and  pressed  up  towards 
the  sacrum  of  the  mother,  and  if  the  rectum  chances  to  be 
distended  with  fseces,  not  only  the  vagina,  but  this  viscus 
also  may  be  perforated,  and  some  portion  of  the  foetus  soon 
appears  at  the  anus.  If  this  accident  is  discovered  in  time, 
it  may  be  possible  to  push  back  the  parts  thus  misplaced  into 
their  natural  channel,  and  complete  delivery  by  the  vagina ; 
but  notwithstanding  this  happy  termination,  the  communica- 
tion between  the  vagina  and  rectum  very  often  remains 
permanent,  and  a  recto-vaginal  fistula  is  established. 

The  treatment  of  these  cases  is  not  always  satisfactory,  so 
far  as  a  perfect  cure  is  concerned.  Sutures  have  sometimes 
been  employed  to  close  the  wound  in  the  rectum,  when  acces- 
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sible.  But  this  surgical  operation  can  rarely  be  resorted  to, 
and  all  that  may  be  done  is  to  keep  the  lacerated  parts  clean, 
by  frequent  injections  per  vaginam  and  rectum,  prevent  con- 
stipation, and  treat  the  injury  on  ordinary  principles — not 
forgetting  the  free  employment  of  antiseptics. 

If  sutures  are  employed  to  close  the  fistula,  they  may  be 
supported  by  a  pessary  or  tampon  placed  in  the  vagina, 
beneath  the  fistula. 

When  the  limbs  or  other  parts  of  the  foetus  protrude 
through  the  anus,  it  is  nearly  always  advisable  to  amputate 
them,  in  order  to  move  the  body  more  easily  in  the  vagina, 
and  with  less  risk  of  further  injury  to  the  parent.  Once  in 
the  genital  canal,  then  the  foetus  can  be  extracted  in  the 
ordinary  manner. 

Rupture  of  the  Perinaeum.^ — Laceration  of  the  vagina  is  not 
at  all  infrequently  complicated  with  more  or  less  extensive 
rupture  of  the  perinseum,  and  occasionally  rupture  of  the 
vagina,  rectum,  and  perinseum,  may  be  met  with  in  the  same 
animal.  Sometimes  it  is  only  the  foiirchette  and  superior 
commissure  of  the  vulva  which  are  involved;  in  others  the 
entire  extent  of  the  perinseum  is  lacerated,  and  the  lesion 
only  ends  at  the  anal  sphincter ;  while  in  others,  again,  the 
sphincter  and  part  of  the  rectum  are  included. 

If,  in  malpositions  of  the  foetus,  assistance  is  not  timeously 
afforded — particularly  in  the  mare— the  young  creature  is 
pushed  onwards  by  the  violent  uterine  contractions,  and 
should  it  enter  the  rectum  the  anus  is  dilated ;  while,  if  the 
expulsive  efforts  are  continued,  the  sphincter  and  all  the 
tissues  between  it  and  the  vulva  are  greatly  stretched  and 
strained  until  they  tear.  Then  the  foetus  is  finally  expelled 
—sometimes  dead,  at  other  times  alive— and  there  remain 
immense  lacerations  which  convert  the  rectum  and  vagina 
■  into  one  vast  opening,  in  which  the  termination  of  the 
digestive  and  genito-urinary  organs  open  in  common. 

These  ruptures,  occurring  immediately  after  birth,  appear 
two  or  three  times  larger  than  they  are  some  days  afterwards, 
when  the  distended  textures  have  contracted  somewhat ;  the 
borders  of  the  laceration  are  sometimes  even,  in  other  cases 
uneven,  ragged  and  shreddy. 

The  consequences  are  variable,  according  to  the  extent  ot 
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the  injury.  Moderate  laceration  does  not  usually  prove  very 
prejudicial ;  but  if  severe,  serious  inflammation  of  the  peri- 
nseum,  extending  sometimes  to  neighbouring  tissues  and 
organs,  sets  in.  If  the  tear  involves  the  anus  and  its 
sphincter,  there  will  be  involuntary  escape  of  faecal  matters 
and  flatus ;  and  in  the  most  formidable  cases — those  in  which 
the  vagina  and  rectum  form  one  wide  gaping  cavity — the 
mucous  membrane  is  irritated  by  the  free  admission  of  air 
and  excreta,  inflammation  and  suppuration  ensue,  fistulse  are 
formed,  and  the  poor  animal  only  too  often  presents  a  painful 
and  repulsive  spectacle. 

In  other  instances,  partial  recovery  takes  place,  and  the 
animals  do  not  appear  to  be  much  affected  or  inconvenienced. 
They  maintain  good  health,  rear  their  progeny,  if  born  alive, 
and  may  even  bring  forth  young  again,  though  the  wound 
has  not  cicatrized.  Indeed,  in  severe  cases  union  of  the 
edges  of  the  wound  is  exceptional,  and  in  the  large  majority 
only  the  margin  of  the  tear  cicatrizes,  and  a  gaping,  unsightly 
cavity  remains. 

The  treatment  will  vary,  according  to  circumstances.  If 
there  is  much  haemorrhage,  styptics  must  be  employed ;  if 
the  bleeding  is  slight,  cold  may  check  it ;  but  if  severe,  iron 
perchloride  must  be  used. 

The  lacerated  margins,  if  much  torn,  must  be  freed  from 
shreds  which  are  likely  to  lose,  or  have  already  lost,  their 
vitality.  They  must  then  be  brought  together  by  sutures — 
either  of  metal,  carbolized  silk,  or  catgut.  Cold-water  dress- 
ings may  then  be  applied ;  or  styptic  colloid,  iodoform,  boric 
acid,  collodion,  or  carbolized  glycerine,  may  be  employed. 
The  parts  must  be  kept  as  clean  as  possible,  and  the  animal 
not  disturbed  or  allowed  to  lie  down  until  union  has  been 
effected.  With  this  object  a  narrow  stall  is  to  be  preferred. 
The  sutured  septum  should  be  supported  from  the  vagina,  by 
a  tampon  placed  therein.  This  will  tend  to  prevent  the 
pressure  of  feeces  tearing  away  the  sutures  in  the  floor  of 
the  rectum,  and  this  result  will  also  be  greatly  obviated  by 
administering  enemas  frequently,  and  covering  the  mucous 
membrane  with  lard.  Sloppy  food  should  be  given  as  diet. 
Fever  and  other  unfavourable  complications  must  be  treated 
according  to  their  indications.     Opiates  will  prove  of  great 
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service;  if  there  is  much  local  disturbance  or  straining,  sup- 
positories of  opium  are  to  be  recommended. 

3.  Hsematoma  of  the  Vagina  and  Yu\.va..~H(emato7na  of  the 
vagina  and  vulva  is  sometimes  observed  in  the  mare  and 
cow  after  parturition,  and  is  due  to  an  infiltration  of  blood 
into  the  connective  tissue  of  these  parts,  from  the  almost 
inevitable  injury  they  sustain  during  laborious  parturition. 

In  such  cases,  when  the  foetus  is  very  large  or  in  a  wrong 
position,  considerable  manipulation  and  traction  are  often 
necessary  to  adjust  and  remove  it ;  and  this  leads  to  bruising 
of  the  soft  parts  against  the  pelvis,  and  laceration  and  rupture 
of  the  bloodvessels  and  connective  tissue.  The  bloodvessels 
are  larger,  and  probably  more  numerous,  during  pregnancy 
than  at  other  times  ;  consequently,  there  results  extravasation 
of  blood,  and  considerable  tumefaction  of  the  genital  canal, 
particularly  in  the  vagina  and  vulva.  Sometimes  this  tume- 
faction appears  during  parturition,  when  it  may  form  an 
obstacle  to  birth. 

The  mucous  membrane  is  raised  into  irregular  masses, 
perceptible  to  the  eye,  and  still  more  markedly  to  the  touch. 
The  membrane  itself  has  a  blue,  violet,  or  black  tint ;  the 
labia  of  the  vulva  are  considerably  swollen,  and  the  engorge- 
ment may  extend  to  the  thighs  and  croup. 

If  there  is  not  much  extravasation,  the  effused  blood  may 
be  absorbed  in  a  few  days  ;  but  if  the  hsematoma  is  extensive, 
the  blood  becomes  infected,  gives  rise  to  inflammation,  which 
may  run  on  to  gangrene,  and  septic  infection  consequently 
ensue. 

Treatment  should  be  adopted  only  when  the  hsematoma  is 
large,  and  interferes  with  the  passage  of  the  foetus,  or,  by 
pressure,  with  the  passage  of  urine  or  fseces. 

With  the  usual  surgical  precautions,  the  hsematoma  must 
be  opened  with  the  finger  if  possible,  or  the  point  of  a  knife. 
The  clots  of  blood  must  all  be  squeezed  out  and  the  cavity 
washed  out  with  an  antiseptic  lotion.  This  douching  must  be 
carried  out  daily  until  the  wound  has  entirely  healed.  Cart- 
wright  noted  that  serious  hasmorrhage  took  place  when  he 
used  a  knife  to  open  the  swelling.  This  hsemorrhage,  if  it 
occurs,  must  be  stopped  by  styptics  and  plugging  the  cavity 
with  cotton-wool  or  gauze. 
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4.  Relaxation  of  the  Pelvic  Symphysis. — This  accident,  which 
is  far  from  common  in  woman,  is  still  more  rare  in  animals ; 
and  there  appear  to  be  only  two  cases  recorded,  both  being 
cows. 

With  regard  to  the  cause,  there  is  probably  a  natural 
tendency  to  the  accident,  which  is  increased  by  pregnancy, 
and  the  volume  and  malpresentation  of  the  foetus  no  doubt 
lead  to  its  occurrence  when  parturition  takes  place.  The 
sacro-iliac  articulations  may  also  participate  in  this  relaxation, 
the  symptoms  of  which  are  deformity  of  the  pelvis  and  altered 
movement  of  the  hind-limbs. 

The  animal  lies  almost  continually,  and  rises  with  great 
difficulty.  When  up,  it  can  scarcely  move,  and  the  hind- 
quarters sway  from  side  to  side,  the  ilium  of  either  side  rising 
or  falling  as  the  corresponding  limb  sustains  or  is  relieved 
from  weight.  The  hand,  passed  into  the  rectum,  will  cause 
pain  if  pressure  is  made  on  the  sacro-iliac  articulation.  The 
internal  angle  of  the  ilium  projects  much  beyond  the  spines 
of  the  sacrum,  and  when  the  animal  walks  movement  can  be 
detected  between  the  pubic  bones. 

The  condition  is  considered  incurable. 

5.  Rupture  of  the  Bladder. — Eupture  of  the  bladder  alone, 
during  parturition,  would  appear  'to  be  an  unusual  accident, 
from  the  infrequent  mention  of  its  occurrence.  That  it  may 
happen,  however,  is  beyond  dispute,  and  the  cause  of  it  is 
obvious.  In  the  mare  the  act  of  parturition  is  hurried  and 
energetic,  and  if  it  occurs  while  the  bladder  is  distended  with 
urine,  the  pressure  of  the  foetus  during  expulsion  may  rupture 
this  viscus,  and  particularly  if  the  rectum  above  is  also  full 
of  faeces,  the  foetus  large,  and  perhaps  in  a  wrong  position. 

The  extravasated  urine  gives  rise  to  peritonitis,  and  the 
animal  will  present  the  symptoms  of  that  most  painful 
inflammation.     Death  is  inevitable. 

6.  Rupture  of  the  Intestines. — There  are  some  instances 
recorded  in  which  rupture  of  the  intestines — small  and  large 
— has  occurred  during  parturition,  without  the  uterus  or 
other  organs  being  involved.  The  accident  may  have  been 
due  to  over-repletion  of  the  stomach  and  intestines  with 
ingesta,  and  the  energetic  action  of  the  abdominal  muscles 
upon   these   organs   during  the   labour  pains ;    or  from  the 
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animal  throwing  itself  down  violently,  under  the  same 
circumstances. 

Schaack  mentions  a  case  in  which  rupture  was  due  to  a 
loop  of  intestine  being  compressed  between  the  fcetus  and  the 
brim  of  the  pelvis,  when  the  former  was  passing  through  the 
genital  canal. 

Such  an  accident  is  beyond  remedy. 

Invagination  of  the  intestines — rectum  and  floating  colon — 
in  the  mare  has  also  occurred  during  parturition,  due  probably 
to  severe  expulsive  efforts. 

7.  Prolapse  of  the  Rectum  sometimes  occurs  during  and 
after  parturition,  and  especially  in  mares.  It  is  also  seen 
sometimes  in  sows.  It  is  most  commonly  due  to  the  very 
violent  expulsive  efforts,  particularly  during  protracted  labour. 
It  may  occur,  however,  even  when  the  parturition  is  not  a 
difficult  one,  and  Hamoir  of  Bois  Borsu  attributes  this  to  the 
repletion  of  the  rectum  with  faces. 

The  rectum  may  be  protruded  for  1  foot  up  to  6  feet,  and  the 
condition  of  the  prolapsed  portion  depends  upon  the  duration 
of  the  prolapse.  If  exposed  for  any  length  of  time,  the  rectum 
becomes  congested,  abraded,  cold,  and  purple  in  colour.  The 
animal  soon  becomes  fevered,  loses  its  appetite,  becomes  con- 
stipated, and  strains,  showing  dull  colicky  pains.  Death 
results  in  four  or  five  days  from  septicaemia  and  peritonitis. 

The.  prognosis  is  not  favourable.  In  fifteen  cases  referred 
to  by  Hamoir,  one  recovered.  The  duration  of  the  prolapse 
and  the  length  of  the  prolapsed  bowel  are  important  factors 
in  making  a  prognosis.  If  more  than  2  feet  of  bowel  are 
involved,  rupture  of  the  vessels  and  nerves  passing  to  it 
takes  place ;  and  even  if  the  prolopse  is  reduced,  the  bowel  is 
paralyzed  and  deprived  of  its  blood-supply,  so  that  gangrene 
and  septic  infection  set  in  and  death  quickly  results.  Con- 
stipation is  a  serious  symptom. 

Treatment.— In  the  early  stages,  when  the  prolapsed  bowel 
is  short,  wash  with  clean  water  and  return.  Insert  the  hand 
into  the  rectum  to  ascertain  if  the  reduction  is  complete.  If 
this  happens  during  parturition,  then  after  reduction  the 
hand  of  the  assistant  must  be  applied  to  the  anus  to  prevent 
a  recurrence  of  the  prolapse  until  birth  is  completed. 

Give  rectal  injections  to  assist  the  removal  of  ixces,  and 
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administer  laxatives  and  a  laxative  diet.     Some  anodyne  may 
be  administered  to  prevent  straining. 

Where  the  prolapsed  bowel  is  long,  Hamoir  recommends 
resection. 

8.  Rupture  of  the  Diaphragm.— Eupture  of  the  diaphragm  is 
a  rare  occurrence  during  parturition,  and  I  can  only  find  three 
cases  recorded.  They  were  probably  due  to  the  same  causes 
as  those  which  produce  rupture  of  the  intestines.  Death 
resulted. 

9.  Rupture  of  the  Sacro-Soiatic  Ligament. — We  can  only  find 
one  case  of  this  accident  on  record,  so  that  it  must  be 
extremely  rare.  It  is  given  by  Naylor,  and  the  subject  was 
a  three-year-old  cart  mare,  which  had  a  mal-presentation. 
The  animal  was  down,  and  the  fore- feet  of  the  foetus  pro- 
truded beyond  the  vulva,  but  the  head  was  not  visible, 
it  being  bent  back  to  the  side  of  the  chest ;  the  young 
creature  was  dead.  Embryotomy  was  resorted  to,  and  one 
limb  was  about  to  be  removed,  when  the  uterus  suddenly 
contracted  with  great  violence,  and  half  expelled  the  foal ; 
traction  then  removed  it.  "  All  attempts  to  get  the  filly  up 
were  ineffectual,  and  an  examination  showed  that  a  rupture 
of  the  sacro-sciatic  ligament  on  the  right  side,  with  other 
lesions,  had  taken  place."  Stimulants  and  laxatives  were 
administered,  and  a  mustard  plaster  applied  to  the  loins. 
"  In  two  days  she  was  on  her  legs,  and  tottering  about  the 
yard.  Suffice  it  to  say  that  she  ultimately  recovered,  and 
though  for  two  years  the  ofl:-quarter  was  less  in  size  than^  the 
other,  she  ultimately  got  quite  well,  and  had  two  or  three 
foals." 


CHAPTEE  XII 

PATHOLOGY  OP  PARTURITION 

Under  the  head  of  Pathology  of  Parturition,  it  is  intended 
to  include  those  diseases  which  accompany  or  follow  this  act, 
and  are  more  or  less  related.  Some  of  these  maladies  are 
of  great  pathological  interest  and  practical  importance,  and 
deserve  the  closest  study.  The  parturient  period  is  a  very 
remarkable  and  critical  one  in  the  life  of  the  female  animal, 
and  it  becomes  all  the  more  so  as  the  creature  is  submitted  to 
the  influences  of  domestication,  and  rendered  more  and  more 
artificial  by  skilful  breeding  and  management. 

The  diseases  which  we  will  consider  are  —  (1)  Metritis, 
metroperitonitis  ;  (2)  leucorrhcea  ;  (3)  vaginitis ;  (4)  parturi- 
ent apoplexy ;  (5)  post-partum  paraplegia ;  (6)  parturient 
eclampsia  ;  (7)  parturient  laminitis ;  (8)  tetanus. 


METRITIS,    METROPERITONITIS,   AND    PARTURIENT 
FEVER,  OR  PUERPERAL  SEPTICEMIA. 

Metritis,  or  inflammation  of  the  uterus,  may  be  Hmited  to 
one  or  more  of  the  internal  layers  of  the  organ  (endometritis), 
or  it  may  extend  to  its  outer  covering— the  peritoneum  (metro- 
peritonitis). From  the  uterus,  under  these  conditions,  septic 
matters  are  introduced  into  the  blood  in  varying  proportion, 
setting  up  a  toxemia  or  septicaemia.  In  many  cases  the 
septic  infection  appears  to  be  out  of  all  proportion  to  the 
inflammation,  and  this  is  no  doubt  due  to  the  nature  of 
the  infecting  agent.  This  is  frequently  noted  m  the  bitch. 
All  the  domesticated  animals  are  liable  to  metritis. 

The    inflammation,   as   well   as    the    infection,   varies  in 
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intensity  from  acute  and  subacute  to  chronic.      It  is  as  a 
rule  observed  only  after  abortion  or  parturition. 

Causes. — The  essential  causal  agent  is  bacterial.  Among 
those  bacteria  found  in  metritis  are  streptococci,  colon  bacilli, 
and  the  organisms  of  putrefaction.  In  some  cases  birth  is 
easy  and  natural,  and  yet  metritis  supervenes.  Inflammation 
of  the  uterus,  however,  is  favoured  by  wounds  on  the  mucous 
membrane,  by  dystokia  and  retention  of  the  foetal  membranes. 
Infection  may  be  carried  to  the  uterus  by  dirty  hands,  ropes, 
or  instruments. 

Eetained  foetal  membranes  form  a  very  frequent  medium 
for  infection.  The  portion  of  the  membranes  outside  the 
vulva  becomes  contaminated  from  various  sources,  and  the 
bacteria  travel  or  grow  along  the  membranes  into  the  uterus, 
where  they  set  up  the  metritis.  ■  Metritis  in  the  mare  is 
frequently  produced  by  retention  of  a  small  portion  of  the 
fcetal  envelopes.  Dystokia  favours  infection,  because,  in  the 
manipulations  during  traction,  and  in  embryotomy,  wounds  or 
abrasions  are  frequently  inflicted  on  the  mucous  membranes. 

Embryotomy,  when  the  foetus  is  decomposing,  is  a  dangerous 
operation  if  a  wound  chances  to  be  inflicted  during  its  per- 
formance. It  is  the  same  with  removal  of  the  fcetal  envelopes. 
A  dead  foetus  which  undergoes  putrefaction  in  the  uterus  is 
a  source  of  serious  danger.  This  is  especially  so  in  the 
carnivora,  because  of  the  raw  surface  caused  by  detachment 
of  the  placenta.  Want  of  contraction  of  the  uterine  wall  is 
also  a  circumstance  favouring  infection.  Exposure  to  cold 
and  wet  predisposes  to  the  disease.  It  may  also  be  due  to 
extension  of  inflammation  from  other  parts  of  the  genital 
tract.  Sometimes  the  disease  appears  in  the  form  of  an 
outbreak.  An  instance  of  this  kind  is  related  as  occurring  in 
Switzerland  during  1861-1863 ;  in  a  large  cowshed  contain- 
ing about  200  head  of  cattle,  suddenly  a  number  died  of 
parturient  fever  or  metritis,  though  they  had  no  difficulty  in 
calving.  For  a  long  time  afterwards  no  other  births  took 
place,  so  no  more  accidents  of  the  kind  occurred;  but  it 
was  strongly  suspected  that  the  herdsman  who  attended  the 
first  sick  animal  cleaned  it,  and,  in  assisting  the  others 
during  parturition,  had  conveyed  the  infection  to  them.  The 
same  cause   may  be   in  operation   among  ewes  during  the 
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lambing  season,  when,  as  is  well  known,  parturition  occurs 
m  the  flocks  within  a  limited  period,  and  not  infrequently 
large  numbers  of  ewes  perish  from  parturient  septicfemia 
("heaving  pains"). 

Symptoms.  —  Inflammation  of  the  uterus  and  parturient 
septicaemia  may  ensue  very  soon  after  delivery— rarely  before 
the  second  day  with  the  cow,  and  seldom  beyond  the  eighth 
day.  ^  With  the  mare  and  bitch,  the  development  of  these 
conditions  may  be  later.  In  simple  metritis  there  is  tumefac- 
tion of  the  vulva,  with  heat  and  redness  of  the  vagina,  fever, 
straining,  difficulty  in  micturition,  diminution  or  suppression 
of  the  milk  secretion,  inappetence  and  dulness.  With,  and 
often  without,  treatment  this  condition  passes  off  in  a  few 
days.  In  acute  metritis  the  same  symptoms  are  observable, 
but  soon  there  are  well-marked  rigors  and  horripilation ;  if  a 
cow,  rumination  is  suspended;  the  pulse  becomes  small, 
hard  and  quick;  the  secretion  of  milk  is  stopped,  and  the 
udder  diminishes  in  size  and  is  flaccid ;  the  temperature  rises 
rapidly,  and  the  respiration  is  hurried  and  shallow ;  the  mouth 
is  hot  and  pasty,  and  the  visible  mucous  membranes  injected  ; 
while  the  horns  and  ears  are  very  warm. 

The  animal  grinds  its  teeth,  and  betrays  the  existence  of 
colicky  pains  by  lying  down  and  getting  up,  stamping,  striking 
at  the  belly  and  turning  the  head  towards  the  flanks,  whisking 
the  tail,  and  making  more  or  less  energetic  expulsive  efforts. 
Signs  of  pain  or  lameness  in  the  hind-limbs  become  apparent. 
When  the  uterus  is  more  inflamed,  the  animal  does  not  lie 
down,  because  of  the  increase  of  pain  produced  by  pressure 
on  the  abdomen.  The  smaller  animals,  however,  maintain 
the  recumbent  position. 

A  very  marked  symptom  is  tumefaction  of  the  vulva — the 
labia  of  which  are  separated — and  the  discharge  therefrom  of 
a  fluid  at  first  serous,  and  either  transparent  or  having  a 
yellow,  chocolate,  or  reddish  tinge ;  then  it  becomes  gradually 
thicker  and  more  abundant,  and  is  modified  according  to  the 
termination  of  the  disease.  Manual  or  digital  exploration  of 
the  vagina,  according  to  the  size  of  the  animal,  discovers  it 
to  be  very  hot  and  sensitive,  particularly  towards  the  cervix 
uteri;  when  its  lining  membrane  is  exposed,  it  is  observed 
to  be  swollen  and  reddened,  and  sometimes  there  are  found 
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diphtheritic  ulcers  and  croupous  deposits  on  the  inflamed 
surface.  In  some  cases,  when  the  uterus  is  very  much 
swollen — and  particularly  in  lean,  flat-sided  animals — the 
inflamed  organ  can  be  felt  through  the  abdominal  wall,  and 
pressure  on  the  abdomen  often,  but  not  invariably,  causes 
pain.  Eectal  exploration  generally  discovers  the  uterus  larger 
than  natural,  and  more  or  less  distended  by  gas. 

Defaecation  is  painful,  and  the  faeces  are  hard. 

The  mare  attacked  by  metritis  or  metroperitonitis  generally 
maintains  the  standing  posture,  with  the  back  arched  and 
rigid,  and  marked  indisposition  to  move — only  lying  down  on 
the  approach  of  death  or  towards  convalescence ;  whereas 
the  cow  persists  in  lying,  and  this  is  supposed  to  be  due  to 
paralysis  of  the  hind-quarters,  but  it  is  more  probably  owing 
to  debility  or  prostration  induced  by  the  pain.  In  the  mare 
laminitis  often  sets  in. 

In  ruminants  there  is  generally  distension  of  the  rumen 
with  gas  ;  there  are  also  acid  eructations,  and  even  regurgita- 
tions. When  the  temperature  rises  very  high — and  it  may 
reach  107°  to  108°  F.— death  is  certain. 

In  metroperitonitis  there  always  occurs — and  sometimes 
very  rapidly  —  an  effusion  of  exudate  into  the  abdominal 
cavity.  When  this  is  in  great  quantity,  the  abdomen  becomes 
enlarged  and  rounded,  as  if  the  animal  had  been  feeding 
freely.  There  is  then  dulness  on  percussion  in  the  lower 
part  of  the  abdomen,  contrasting  markedly  with  the  tym- 
panitic resonance  of  the  upper  regions  ;  while  sudden  pressure 
by  means  of  the  open  hand  on  one  part  while  the  other  hand 
is  placed  at  another  point  will  cause  a  perceptible  movement 
of  the  fluid. 

Terminations.  —  The  course  of  metritis,  metroperitonitis, 
and  parturient  septicaemia,  is  generally  very  rapid,  and  may 
not  occupy  more  than  a  few  days — usually  three  or  four, 
rarely  five  or  six  days.  In  some  cases  a  chronic  form  may  be 
met  with,  and  particularly  in  simple  metritis,  following  upon 
retention  of  the  festal  membranes,  and  sometimes  upon  abortion. 
But  these  exceptions  are  few,  and  the  disease  or  diseases  just 
named  may  be  designated  as  serious  when  we  learn  that 
death  carries  off  more  than  one-half  of  the  number  of  animals 
attacked. 
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Though  SO  serious,  however,  in  those  animals  which  are 
about  to  recover  convalescence  ensues  very  rapidly,  especially 
with  the  cow.  A  few  hours  often  suffice  to  bring  about  such 
a  change  for  the  better,  that  one  could  scarcely  believe  it 
unless  he  saw  it,  and  it  might  excite  a  doubt  as  to  whether 
metritis  had  really  been  present.  In  the  evening  the  animal 
18  left  m  an  almost  hopeless  condition,  and  next  morning  it  is 
standing,  the  eye  limpid,  the  physiognomy  bright  and  cheerful, 
and  it  caresses  the  offspring  which  previously  was  unheeded 
or  repelled.  The  animal  has  not  recovered,  however,  but  it 
IS  out  of  danger,  and  with  a  few  days'  care  it  may  be  on 
the  way  to  convalescence.  The  gradual  decrease  in  rectal 
temperature  is  always  a  favourable  sign. 

But,  as  has  been  said,  death  is  the  most  frequent  termina- 
tion ;  and  this  may  occur  in  two,  four,  or  six  days  from  the 
commencement  of  the  malady— rarely  later.  Then  all  the 
symptoms  become  aggravated.  The  tumefaction  of  the  genital 
organs  increases,  and  extends  to  the  mammae  and  hind-limbs ; 
the  vulva  is  covered  with  ecchymosed  patches,  and  is  cold; 
the  vaginal  discharge  is  ichorous  and  brown  in  colour,  and 
emits  a  most  foetid  odour;  the  temperature  suddenly  falls; 
the  surface  of  the  body  is  covered  by  a  cold,  glutinous  per- 
spiration— especially  in  the  mare  — and  the  animal  expires 
either  in  a  state  of  profound  coma  or  in  convulsions. 

In  such  cases  death  may  be  due  to  the  violence  of  the 
inflammation  and  its  extension  to  the  peritoneum,  gangrene 
of  the  uterus,  or  to  septic  infection  by  absorption  of  the 
putrid  matters  in  its  cavity,  and  general  poisoning  there- 
from. 

Even  when  recovery  appears  to  be  progressing  favourably, 
relapses  may  occur,  sometimes  through  the  breaking  up  and 
diffusion  of  venous  thrombi,  which  give  rise  to  a  pysemic 
process,  as  in  the  case  recorded  by  Contamine.  On  the 
morning  after  an  easy  parturition,  the  afterbirth  having  also 
been  expelled,  the  cow  began  to  tremble  very  much ;  the 
udder  was  small  and  flaccid,  the  back  arched,  the  appetite 
gone ;  there  was  anxiety,  with  colicky  pains,  constipation, 
and  pressure  in  the  right  flank  caused  pain ;  the  labia  of  the 
vulva  were  apart,  swollen,  and  of  a  dark  red  colour.  In  three 
days   the   animal  was   much   better,  but  after  three  weeks 
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there  was  a  relapse.  Petechise  formed  on  the  conjunctivae, 
the  hind -limbs  became  swollen,  bleeding  ensued  from  the 
skin  and  nostrils,  and  there  was  cough.  The  cow  finally 
recovered. 

Occasionally,  during  the  subacute  or  chronic  stages  of 
metritis,  metastatic  formations  occur  in  the  lungs,  liver, 
joints,  and  other  parts;  not  infrequently  there  are  caseous 
deposits  in  the  uterus,  which  may  attain  such  a  thickness  in 
its  walls  as  to  simulate  pregnancy. 

Pathological  Anatomy. — In  those  cases  in  which  death  has 
taken  place  and  an  examination  of  the  body  been  made,  the 
local  and  essential  lesions  are  found  in  the  genital  organs  and 
peritoneum,  and  when  puerperal  septicaemia  has  been  present 
there  are  indications  of  general  infection  of  the  body.  Decom- 
position sets  in  early,  the  tissues  are  dark  green  and  foetid, 
and  meteorism  is  most  marked. 

In  simple  endometritis  such  pronounced  and  general 
lesions  are  not  found,  nor  is  the  peritoneum  involved.  In 
the  more  acute  cases  ulcers  of  a  dirty  greenish  hue  are 
generally  met  with  in  the  vagina,  often  in  the  vicinity  of  the 
meatus  urinarius,  and  about  the  labia  of  the  vulva.  The 
mucous  membrane  is  of  a  dull  dark  red  hue,  and  swollen  in 
patches  by  diphtheritic  infiltration,  or  covered  in  parts  by 
croupous  exudates.  The  bladder  may  also  be  implicated, 
though  not  to  such  a  serious  extent,  and  especially  if  the 
catheter  has  been  employed.  In  the  cavity  of  the  uterus  is 
constantly  found  a  quantity  of  chocolate-coloured  or  greyish 
fluid,  composed  of  effused  blood,  remains  of  foetal  envelopes, 
and  the  secretions  of  the  mucous  membranes — all  in  a  more 
or  less  advanced  state  of  decomposition,  and  emitting  the 
most  repulsive  odour.  This  fluid  contains  quantities  of 
epithelial  and  round  cells,  fat  globules,  and  septic  bacteria. 
The  quantity  of  fluid  varies  considerably,  according  to  circum- 
stances— amounting  sometimes  to  many  gallons  in  the  large 
animals. 

The  uterus  itself  is  never  contracted  as  in  the  normal 
condition,  and  it  is  often  two  or  three  times  larger  than  it 
ought  to  be. 

The  walls  of  the  organ  are  thickened,  friable,  softened, 
intensely  red,   and    infiltrated   with    sanguinolent    serosity, 
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inflammatory  products,  and   pus   corpuscles.     The  mucous 

iTvTL'r  ^V^^'^r*^'  °^  "  ^^^^  ^^°^'^  ''  ^^rk  green  tint, 
Imd,  softened,  ecchymosed  in  places,  and  covered  here  and 
here  with  diphtheritic  or  fibrinous  exudates  and  blood-clots, 
the  latter  bemg  chiefly  found-in  the  cow-at  the  base 
ot  the  cotyledons,  which  are,  with  the  exudates  and  clots 
m  process  of  putrefaction,  and  are  grey,  pulpy,  and  almost 
detached.  Sometimes  portions  of  decomposed  festal  mem- 
branes yet  remain  attached  to  the  cotyledons ;  and  there 
are  here  and  there  gangrenous  eschars,  in  the  form  of 
green  or  greyish  spongy  masses,  which  are  in  process  of 
softening  and  dissolution.  In  all  these  alterations— which 
are  usually  very  notable  in  the  cornu  that  contained  the 
foetus— there  are  the  characteristic  features  of  endometritis 
septica. 

It  is  seldoni  indeed  that  the  puerperal  or  septic  inflam- 
mation is  limited  to  the  mucous  membrane.  Nearly  always 
it  extends  to  the  muscular  coat  {metntis  phlegmonosa) ,  which 
becomes  the  seat  of  acute  inflammatory  oedema,  in  which  the 
intermuscular  tissue  becomes  tumid,  and  its  interstices  filled 
with  fluid,  small  cells,  and  a  gelatinous,  semi-solid  material. 
The  muscular  tissue  is  swollen  and  softened,  and  a  dark  fluid 
flows  from  it. 

The  subperitoneal  connective  tissue  of  the  uterus  may 
suffer  in  like  manner,  and  undergo  necrotic  softening  and 
putrefaction ;  while  the  serous  membrane  itself  may  become 
inflamed  {metroperitonitis). 

When  this  takes  place,  the  abdominal  cavity  contains  a 
quantity  of  reddish,  turbid,  sanious  serosity,  in  which  are 
flakes  of  lymph.  The  lining  membrane  of  this  cavity,  and 
especially  that  covering  the  uterus,  is  highly  inflamed,  and 
its  surface  is  covered  with  pseudo-membranous  layers  of 
fibrin ;  while  adhesion  may  have  taken  place  between  the 
different  organs  it  covers.  In  some  cases  the  inflammation 
of  the  peritoneum  is  not  so  diffuse,  and  is  more  or  less  limited 
to  the  uterus  and  organs  immediately  adjacent. 

In  other  cases,  again,  the  phlegmonous  inflammation 
extends  to  the  pelvic  connective  tissue  {parametritis),  and 
then  there  is  diffuse  acute  cedema,  infiltration  with  pus,  or 
even  abscesses. 
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Indeed,  in  the  uterine  connective  tissue  there  may  be,  in 
different  parts,  active  cell  proliferation  and  abscesses ;  and  if 
the  animal  chances  to  live  beyond  a  certain  period,  these 
terminate  in  caseous  inspissation,  or  even  perforation  into  the 
abdominal  cavity. 

A  very  important  pathological  lesion,  and  one  which  is  not 
infrequently  noted  in  parametritis,  is  thrombosis  of  the  veins 
and  lymphatics.     Thrombosis  of  the  uterine  veins  has  been 
observed   in   animals  —  solid,    white,    or   yellowish    thrombi 
adhering  to  the  internal  surface  of  the  vessels,  and  extending 
towards  the  larger  venous  trunks — even  as  far  as  the  posterior 
vena  cava.      Sometimes  the   breaking-up  of  these  thrombi 
causes  relapse,  and  embolic  pyaemia  of  the  lungs  or  neighbour- 
ing organs.     Bruising  of  the  soft  parts  during  difficult  par- 
turition may  give  rise  to  thrombosis  of  the  veins,  and  sepsis 
extending  to  the  thrombus  may  be  followed  by  a  secondary 
pyaemia.    This  may  explain  the  occurrence  of  abscesses  appear- 
ing at  the  joints,  and  inflammation  of  the  feet  supervening  on 
parturition.     Thrombosis  of  the  lymphatics  has  rarely  been 
observed  in  animals ;  it  is  noticed  within  the  inflamed  spot. 
"  The  coagulated  lymph  either  uniformly  fills  the  vessel  or  gives 
the  appearance  of  a  string  of  beads.     Sometimes,  also,  single 
larger  dilatations  of  lymphatic  vessels  are  seen.     The  throm- 
bosis may  be  due  to  the  direct   influence  of   the  infecting 
matter,  but  more  frequently  it  is  caused  by  the  inflammation 
of  the  connective  tissue  around  the  vessel.     The  products, 
also,  of  the  inflammation  of  this  tissue  have  a  tendency  to 
coagulate,  and  the  contents  of  the  vessels  participate  in  the 
process."      Sometimes  the   lymphatics   are   filled  with  pus 
(purulent   lymphangitis),    and   the    neighbouring   glands   are 
swollen  and   softened.     This  thrombosis  of   the  lymphatics 
has   been   considered   a  favourable   circumstance,  since  the 
occluded  vessels  are  prevented  from  conveying  the  infecting 
materials,  the  inflammatory  process  being  at  least  delayed 
at  the  nearest  group  of  lymphatic  glands.     The  lymphangitis 
is  therefore  considered  an  accidental  change,  which  usually 
remains  limited  to  the  diseased  part,  and  may  disappear; 
and  it   has   been  remarked   that   it   rarely  extends   farther 
towards    the    thoracic    duct,   unless    there    are   other   very 
considerable  changes. 
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Sometimes  the  thrombi  in  the  vessels  of  the  uterus  soften  ; 
so  that,  in  cutting  into  the  walls  of  the  organ,  they  appear 
like  small  abscesses,  varying  in  size  from  a  pea  to  that  of  a 
nut.  They  can  only  be  distinguished  from  abscesses  by  their 
smooth  walls,  since  the  afferent  and  efferent  vessels  cannot 
always  be  found. 

In  intense  parametritis,  with  extensive  infiltration  of  the 
subserous  connective  tissue,  other  organs  may  be  involved, 
and  especially  those  which  are  directly  connected  by  means 
of  this  tissue — such  as  the  ovaries.  The  peritonitis  may 
extend  through  the  diaphragm  to  the  pleurae,  or  the  inflam- 
mation in  both  membranes  may  be  due  to  ichorrhsemia. 

In  those  cases  in  which  thrombi  in  the  bloodvessels  have 
become  detached  and  broken  up,  the  fragments  may  be  carried 
in  the  circulation,  and  give  rise  to  embolism  and  haemorrhagic 
infarcts,  or  to  metastatic  abscesses  in  such  parenchymatous 
organs  as  the  lungs,  liver,  spleen,  kidneys,  etc. 

In  the  most  rapidly  fatal  cases,  in  which  death  is  due  to 
septic  parametritis,  there  is  no  time  for  fibrinous  exudation, 
and  there  are  appearances  not  unlike  those  observed  in  splenic 
fever.  The  blood  is  dark-coloured  and  non-coagulable,  eechy- 
moses  are  found  in  various  organs  and  tissues,  and  there  is 
a  marked  tendency  to  rapid  putrefaction.  The  elementary 
structures  of  organs  show  the  commencement  of  an  acute 
febrile  process  —  the  fine  granular  infiltration  or  "cloudy 
swelling,"  fatty  degeneration,  or  even  disintegration  of 
cells. 

Prognosis.  —  The  prognosis  of  metritis  is  frequently  un- 
favourable, as  the  veterinary  surgeon  is  only  too  often  not 
called  in  until  too  late.  When  infection  is  but  slight,  or 
when  the  local  inflammation  is  not  very  severe,  then  careful 
treatment  may  restore  the  patient  to  health.  Vomiting  is  a 
very  serious  symptom  in  the  dog,  and  the  animal  may  die  in 
twelve  to  twenty-four  hours. 

Prophylaxis.— This  must  be  treated  as  a  contagious  disease. 
If  a  case  of  metritis  appears  where  there  are  pregnant  animals, 
or  animals  which  have  quite  recently  brought  forth,  these  should 
be  immediately  removed  and  isolated.  The  soiled  ground  and 
the  discharges  from  an  infected  animal  should  be  carefully 
disinfected.     In  dealing  with  dystokia,  surgical  cleanliness 
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must  be  observed.  Care  should  be  taken  not  to  wound  the 
raucous  membranes  of  the  uterus  or  genital  passage.  No 
attendant  upon  a  case  of  metritis  should  be  allowed  to  assist 
in  delivery  of  another  animal.  After  parturition,  if  there  is 
any  indication  of  a  wound  in  the  uterus,  the  latter  must  be 
washed  out  with  boiled  water  or  a  weak  antiseptic  lotion,  so 
as  to  clear  away  any  debris  or  infective  agents. 

Treatment.  —  If  the  foetal  membranes  are  retained,  they 
must  be  searched  for  and  removed.  Then  the  uterus  must 
be  irrigated  with  a  lukewarm,  mild  antiseptic  or  sterilized 
lotion,  such  as  normal  saline  solution,  oxygenated  water, 
potassium  permanganate  (1  to  1,000),  carbolic  acid  or  creolin 
{^  per  cent.).  For  this  purpose  a  piece  of  thick  india-rubber 
tubing  about  4  or  5  feet  long,  with  a  filler  attached  to  one 
end,  the  other  end  being  inserted  into  the  uterus,  is  a  very 
convenient  instrument.  The  fluid  passes  into  the  uterus  by 
gravitation.  A  Higginson's  syringe  with  a  female  catheter 
attached  may  be  employed  in  the  bitch.  One  or  two  gallons 
in  the  mare  or  cow,  a  few  ounces  of  the  solution  in  the  bitch, 
are  introduced  at  a  time,  and  then  allowed  to  escape,  or  after 
a  few  minutes  removed  by  siphoning,  when  no  attempt  is 
made  by  straining,  on  the  part  of  the  animal,  to  get  rid  of  it. 
The  bitch  may  be  raised  on  her  hind-limbs  to  effect  this. 
This  irrigation  should  be  repeated  several  times,  until  the 
fluid  comes  out  quite  clear.  With  potassium  permanganate, 
the  irrigation  should  be  continued  until  the  colour  of  the 
fluid  ejected  is  unchanged.  Williams  recommends  the  use 
of  iodoform  afterwards.  Half  an  ounce  of  this  material  is 
introduced  in  a  gelatine  capsule  into  the  uterus  of  the  mare 
or  cow,  the  capsule  broken,  and  the  iodoform  scattered 
through  the  cavity  of  the  uterus.  Antiseptic  pessaries  are 
also  used  with  success.  The  irrigations  should  be  carried  out 
once  or  twice  daily.  Where  there  is  a  rupture  in  the  uterus, 
injections  must  not  be  employed,  but  the  interior  of  the 
uterus  mopped  out  with  a  sponge  or  piece  of  absorbent  wool 
soaked  in  an  antiseptic  solution. 

Externally,  hot  fomentations,  poultices,  or  counter-irritants, 
should  be  applied  to  the  abdomen  and  loins  when  there  is 
any  marked  evidence  of  pain.  If  there  is  a  tendency  to 
constipation,  a  purgative  must  be  administered.    The  strength 
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of  the  patient  must  be  maintained  by  stimulants,  such  as 
strychnine,  eaffein,  or  ether  hypodermically,  or  diffusible 
stimulants,  such  as  alcohol  and  nitrous  ether,  by  the  mouth. 
Hypodermic  injections  of  normal  saline  solution  have  also 
been  recommended  for  the  same  purpose.  In  addition, 
internal  antiseptics  should  be  given  to  counteract  the 
bacterial  invasion,  such  as  sulphite  of  soda  or  quinine.  Ergot 
or  its  derivatives — e.g.,  ergotin  or  hydrastis — are  recom- 
mended to  induce  contraction  of  the  uterus  and  the  ejection 
of  the  fluids,  and  exudates  within  the  uterus  in  order  to 
prevent  their  absorption. 

The  patient  must  be  kept  warm  and  comfortable.  The 
food  must  be  laxative  and  nourishing. 

In  the  mare,  laminitis  as  it  arises  must  be  dealt  with 
according  to  the  indications. 

In  the  bitch,  if  it  is  impossible  to  irrigate  the  uterus,  it 
may  be  necessary  to  perform  hysterectomy  to  save  the  life  of 
the  patient.  When  recovery  is  taking  place,  tonics  and  good 
food  must  be  allowed. 


PYOMETRA— CHRONIC  METRITIS. 

Chronic  metritis  frequently  follows  as  a  sequel  to  acute 
metritis.  Sometimes  it  appears  without  that  history.  It  has 
been  observed  chiefly  in  the  mare,  cow,  bitch,  and  cat.  The 
disease  sometimes  occurs  in  animals  which  have  not  been 
bred  from  at  all. 

The  inflammation  is  of  a  suppurative  nature,  and  if  the  os 
uteri  closes  the  pus  accumulates  within  the  uterine  cavity. 

Symptoms.— If  the  disease  follows  the  acute  form,  the  more 
acute  symptoms  gradually  diminish,  and  the  animal  does  not 
exhibit  much  suffering.  In  all  cases  the  patient  remains  in 
indifferent  health,  and  the  secretion  of  milk  is  either  very 
scanty  or  altogether  disappears.  There  is  a  constant  or 
intermittent  discharge  from  the  vagina,  which  soils  the  tail 
and  thighs  of  the  animal.  This  discharge  is  either  of  a  white, 
glairy  character,  greyish  and  grumous,  resembling  clotted 
milk  or  red  or  brownish  in  colour.  It  is  frequently  foetid, 
particularly  in  the  cow  in  which  the  foetal  membranes  have 
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been  retained.  Sometimes  false  membranes  or  croupous 
exudates  which  have  formed  in  the  uterus  are  cast  off  with 
the  vaginal  discharge. 

When  the  cervix  uteri  contracts,  the  muco-purulent  secre- 
tions are  retained  for  some  time,  and  the  discharge  from  the 
vulva  ceases.  But  when  the  organ  becomes  distended,  it 
contracts,  or  it  is  pressed  upon  when  the  animal  lies  down 
or  during  micturition  or  defecation,  then  the  os  is  forced 
partially  open,  and  the  accumulated  fluid  escapes  in  great 
abundance.  Affected  mares,  for  example,  have  been  known, 
every  forty  days,  every  month,  or  at  shorter  intervals,  to 
expel  14,  16,  and  even  as  much  as  20  pints  of  pus  after  ex- 
hibiting symptoms  of  colic,  followed  by  more  or  less  marked 
expulsive  efforts. 

The  animal  soon  loses  condition ;  the  appetite  is  irregular, 
the  skin  clings  to  the  bones ;  and  though  debility  is  present, 
oestrum  may  occur  far  more  frequently  than  in  health,  yet 
fecundation  is  not  possible.  Marasmus  sets  in  with  febrile 
attacks  at  intervals  ;  and  though  recovery  is  still  possible,  by 
skilful  treatment  and  long-continued  nursing,  yet  death  is 
only  too  often  the  sequel. 

In  the  smaller  animals,  distension  of  the  abdomen  becomes 
very  marked,  and  resembles  ascites.  From  the  latter  it  may 
be  distinguished  because  the  distension  is  more  lateral,  the 
swelling  can  be  defined  by  manipulation,  and  no  fluctuation 
can  be  made  out  on  palpation  as  in  ascites. 

The  diagnosis  is  made  by  rectal  examination,  and  by 
abdominal  manipulation  in  the  bitch  and  cat. 

Treatment. — When  the  os  is  closed,  it  must  be  dilated  by 
manipulation.  This  operation  may  occupy  several  hours. 
The  pus  present  in  the  uterus  must  be  siphoned  off,  and  the 
uterus  irrigated  daily  with  any  of  the  antiseptic  injections 
recommended  for  acute  metritis,  such  as  potassium  perman- 
ganate, carbolic  acid,  corrosive  sublimate  (1  to  3,000).  The 
OS  must  be  kept  open  by  plugging  with  gauze.  An  antiseptic 
suppository  should  be  introduced  into  the  uterus.  Williams 
recommends  iodoform,  or  a  solution  containing  carbolic  acid 
1  drachm,  tannin  1  ounce,  glycerine  4  ounces,  and  tepid  water 
1  pint,  for  the  mare.     Hobday  has  used  vaginal  injections  of 
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hydrastis  canadensis  with  success,  giving  the  same  drug  also 
by  the  mouth. 

Internally,  tonics  and  antiseptics  must  be  administered, 
such  as  nux  vomica,  iron  and  copper  sulphate,  potassium 
iodide. 

In  the  bitch,  because  of  the  dif&culty  of  giving  intra-uterine 
injections,  the  best  treatment  consists  of  total  extirpation  of 
the  uterus  (hysterectomy). 

LEUCORRHCEA. 

Leucorrhoea  is  a  chronic  vaginal  discharge.     It  is  usually 
of  a  -white,  glutinous,  and  odourless  character ;  or  it  may  be 
purulent,  muco-purulent,  or  even  chocolate-coloured  and  sour- 
smelling,  or   sanious   at   times.     It  is  mainly  composed  of 
mucus,  but   it  contains  also,  and  sometimes  in  abundance, 
catarrhal  cells,  pus  corpuscles,  and  various  organisms,  such  as 
micrococci.     It  usually  results  from  an  inflammation  of  the 
mucous  membrane  of  the  vagina,  and  even  the  uterus,  and 
may  occur   during  pregnancy  or   after   parturition.     Some- 
times the  discharge  is  intermittent,  and  appears  only  when 
the  animal  is  lying  down,  or  in  movement,  or  during  mic- 
turition.    It  is  more  frequently  observed  in  the  cow  than  the 
mare,  and  is  not  common  in  the  bitch.     In  many  cases  the 
appetite  is  unimpaired,  and  the  animal  is  in  no  way  incon- 
venienced;    in   other   instances,   with    the    increase    of    the 
discharge  and  the  duration  of  the  disease,  there  is  loss  of 
condition  and  appetite,  the  yield  of  milk  is  less,  and  becomes 
even  viscid.     Signs  of  CBstrum  are  more  frequently  present, 
but  fecundation  does  not  take  place  so  readily  as  in  health 
if  the  OS  and  uterus  are  affected ;  if  it  does  occur,  the  chances 
are  that  the  full  period  of  pregnancy  will  not  be  reached. 

When  the  discharge  is  chiefly  from  the  cervix  uteri,  it  is 
more  transparent  and  watery- looking  than  when  it  comes 
from  the  vagina  or  interior  of  the  uterus,  and  the  os  is 
usually  more  or  less  dilated  when  these  parts  are  involved, 
while  the  uterus  itself  is  not  so  firmly  contracted  as  when  m 
a  sound  condition.  , 

The  mucous  membrane  of  the  genital  canal  is  pale,  relaxed. 
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and  insensible  ;  in  other  cases  it  may  be  roughened  by  granu- 
lation, and  sometimes  it  is  tumefied  and  red.  Vaginal  catarrh 
of  the'  bitch  is  often  associated  with,  or  dependent  on,  the 
presence  of  papillomata  or  epitheliomata. 

In  rare  instances  the  tissues  forming  the  canal  become 
indurated,  and  even  adhesions  between  the  sides  of  the  vagina 
have  been  noted. 

Treatment. — Leucorrhoea  is  only  a  symptom  of  disease,  and 
an  attempt  must  be  made  to  ascertain  the  cause.  If  due  to 
tumours,  their  malignant  or  benign  nature  should  be  ascer- 
tained. With  malignant  tumours,  attempts  at  removal  are  not 
likely  to  be  followed  by  recovery. 

In  the  other  cases,  due  to  inflammation  of  the  vagina  and 
uterus,  the  treatment  should  consist  in  attention  to  cleanli- 
ness and  antiseptic  astringent  injections,  such  as  solution  of 
sulphate  of  zinc,  or  alum  (1  per  cent.),  permanganate  of  potash 
(1  in  1,000),  tannic  acid,  etc.,  or  pessaries  containing  similar 
agents. 

When  the  condition  has  been  in  existence  for  a  long  time, 
-it  is  generally  very  obstinate.  The  uterus  or  vagina,  or  both, 
if  affected,  should  be  thoroughly  washed  out  twice  daily  with 
warm  water,  which  ought  to  be  injected  until  it  flows  out 
quite  clear.  Any  of  the  above  astringent  lotions  should  then 
be  injected,  such  as  alum,  or  2|-  per  cent,  carbolic  lotion,  or 
silver  nitrate  (1  to  50  or  100). 

Tonics  should  be  freely  administered  and  good  food  allowed. 


VAGINITIS. 

Inflammation  of  the  vagina  may  exist  independently,  but 
it  is  generally  an  accompaniment  of  inflammation  of  the 
uterus,  which,  being  the  more  serious  evil,  masks  this  malady. 
When  occurring  after  parturition,  it  is  generally  due  to  pro- 
tracted and  laborious  delivery,  which  necessitates  manipulatory 
eflbrts,  the  use  of  instruments,  etc. ;  the  passage  of  a  very 
voluminous  foetus,  the  pressure  of  a  pessary,  or  any  other 
cause  that  may  lead  to  irritation,  bruising,  or  wounding,  of  the 
mucous  membrane.     All  these  factors  facilitate  the  admission 
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of  pathogenic  organisms.  The  disease  is  all  the  more  likely 
to  occur  if  the  instruments  used  at  parturition  or  the  hands 
of  the  operator  are  dirty,  or  if  the  foetus  is  dead  and  decom- 
posing. It  sometimes  also  follows  retention  of  the  fcetal 
membranes.  The  inflammation  may  lead  to  suppuration, 
ulceration,  or  gangrene,  more  or  less  extensive. 

Symptoms. — The  labia  of  the  vulva  and  the  lining  membrane 
of  the  vagina  are  more  or  less  swollen,  the  latter  being  of  a 
deep  or  bright  red,  brown,  or  livid  hue ;  there  may  also  be 
patches  of  congestion  and  ecchymosis,  with  wounds  or 
abrasions,  and  in  rare  cases  phlyctense  may  be  observed  on 
the  surface  of  the  membrane.  The  condition  of  the  vagina  may 
be  ascertained  by  examination  with  a  speculum.  The  tempera- 
ture of  the  canal  is  greatly  increased,  while  its  walls  are  dry, 
and  often  adhesive.  Micturition  is  generally  painful  and 
difficult,  constipation  is  often  present,  and  there  is  sometimes 
much  itching  in  the  region  of  the  vulva,  which  is  indicated 
by  the  continued  attempts  the  animal  makes  to  rub  the  part. 
If   the  inflammation  is  severe  and  extensive,  fever  will  be 

present. 

When  the  inflammation  has  existed  for  one  or  two  days,  a 
vaginal  discharge  appears,  which  is  at  first  a  serous  limpid 
fluid,  sometimes  streaked  with  blood;  then  it  gradually  becomes 
thicker  and  sero-  or  muco-purulent,  soiling  the  tail  and  thighs 
and  hocks,  and  sometimes  becoming  so  acrid  as  to  cause 
removal  of  the  hair  and  excoriation  of  the  skin. 

Prognosis.— Simple  vaginitis  of  itself  is  not  as  a  rule  very 
serious  The  inflammation  often  subsides  in  the  course  of  a 
few  days,  or  rapidly  yields  to  treatment.  If  unattended  to  it 
may  become  chronic,  and,  although  it  may  not  affect  the 
health  of  the  animal  much,  it  may  induce  sterility.  In  some 
instances  it  assumes  a  troublesome,  if  not  a  grave,  character. 
When  gangrene  ensues,  there  may  be  also  mfective  inflamma- 
tion in  the  surrounding  parts,  and  large  portions  of  the 
membrane,  or  even  the  skin  of  the  labia,  may  slough,  while 
the  discharge  is  sanious  and  fcetid.  ,  ;,    u  r 

A  diphtheritic  or  croupous  form  of  vaginitis  was  noted  by 
Baumeiter  in  the  cow,  and  is  not  at  all  infrequent.  It  is 
contagious.  This  disease  appears  a  few  days  after  calvmg. 
The  vaginal  discharge  is  foetid,  purulent,  or  sangumolent. 
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The  lips  of  the  vulva  are  thickened,  swollen,  and  very  tender. 
On  exploration,  the  vaginal  walls  are  found  covered  with 
yellowish,  false  membranes,  with  warty  vegetations  on  the 
surface.  The  whole  of  the  vaginal  mucous  membrane  may  be 
invaded,  and  the  disease  has  a  tendency  to  spread  to  the 
uterus  and  with  great  rapidity.  These  false  membranes  are 
very  adherent.  The  animal  strains  frequently,  especially 
when  recumbent,  and  may  even  cause  inversion  of  the 
vagina.  The  disease  is  very  grave,  causes  rapid  wasting, 
loss  of  appetite,  and  continuous  fever.  Death  may  supervene 
in  a  few  days. 

The  cause  is  not  well  determined,  but  probably  is  some 
organism,  such  as  the  bacillus  of  necrosis. 

Treatment  of  Vaginitis. — The  chief  principle  in  the  treatment 
is  the  removal  of  the  morbid  products  from  the  vagina.  This 
is  carried  out  by  irrigating  that  canal  first  with  lukewarm  water 
until  the  latter  comes  out  quite  clear,  and  then  injecting  some 
antiseptic  lotion,  such  as  chinosol  (1  to  1,000  of  water),  boric 
acid  (4  per  cent.),  potassium  permanganate  (1  to  1,000), 
oxygenated  water,  carbolic  acid,  lysol,  cresyl  (1  to  2  per  cent.). 
Astringents  such  as  alum  (2  per  cent.)  and  zinc  sulphate 
(1  per  cent.)  are  most  serviceable  in  chronic  cases.  These 
injections  should  be  given  once  or  twice  a  day.  If  there  is 
much  straining,  a  little  anodyne  may  be  added  to  the  solu- 
tions to  be  injected.  In  the  diphtheritic  form  it  is  advisable 
to  remove  the  false  membranes  by  scraping  or  curretting  the 
vagina.  In  such  cases  the  internal  administration  of  such 
agents  as  quinine  and  potassium  iodide  are  indicated,  with 
general  attention  to  diet  and  cleanliness. 


PARTURIENT  OR  PUERPERAL  APOPLEXY. 

This  disease  is  also  designated  milk  fever,  vitulary  fever, 
calving  fever,  parturient  paresis,  dropping  after  calving, 
parturient  intoxication,  parturient  toxaemia. 

Whatever  term  is  applied  to  the  disease,  it  must  be  remem- 
bered that  it  is  not  accompanied  by  fever,  and  that  it  is  not 
a  true  apoplexy,  in  that  there  is  no  haemorrhage  in  connection 
with  the  brain  or  spinal  cord,  save  in  exceptional  cases.     This 
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affection  has  no  analogy  to  child-bed  fever  of  the  human 
subject.  It  is  a  very  serious  and  acute  disease  of  cows  appear- 
ing at  or  about  the  time  of  parturition,  in  which  the  invasion 
is  sudden  and  the  course  rapid,  and  characterized  by  loss  of 
consciousness  and  paralysis,  seldom  by  convulsions. 

The  malady  appears  to  have  been  known  from  an  early 
period,  but  the  first  exact  description  of  the  symptoms  we  can 
find  is  that  given  by  Skellett  in  his  "  Practical  Treatise  on  the 
Parturition  of  the  Cow"  (1807),  who  names  it  "milk  fever  or 
dropping  after  calving."  In  the  following  year  it  is  alluded 
to  by  Jorg,  who  evidently  knew  Skellett's  work,  as  the  latter's 
plates  are  copied.  Some  years  after  this  period  the  disease 
began  to  attract  much  attention,  as  with  improvement  in  the 
breeding  of  cattle  it  gradually  became  more  prevalent,  until 
now  the  literature  of  the  subject  is  very  extensive. 

Symptoms. — The  disease  sets  in  suddenly  after  calving,  and 
often  without  any  premonitory  symptoms.     It  may  attack  the 
cow  so  early  as  twelve  or  twenty  hours  after  parturition,  but 
it  is  most  frequent  on  the  second  or  third  day,  and  generally 
follows  a  rapid  and  easy  birth.     It  has,  though  rarely,  mani- 
fested itself  during  parturition,  and  also  before  that  act,  but 
never  before  the  appearance  of   milk.     It  is  seldom  that  it 
appears  after  the  third  day,  though  it  has  been  seen  as  late  as 
the  tenth  or  the  fourteenth  day,  and  exceptionally  in  the  fourth 
week.     Occasionally  veterinarians  have  recorded  cases  which 
offered  all  the  symptoms  of  the  disease  six  or  seven  weeks 
after  calving,  and  responded  to  the  usual  treatment  of  milk 
fever.     Exceptionally  it  has  been  noted  after  abortion  in  the 
very  late  stages  of  pregnancy.     The  severity  of  the  attack  is 
usually  in  direct  proportion  to  the  rapidity  of  its  development 
after  calving.     The  longer  the  interval  after  parturition,  the 
milder  the  attack.     In  some  instances,  before  the  symptoms 
commence,    the    lacteal    secretion   is   either    diminished    or 
suspended.     Generally  the  first  indications  are  the  cow  hang- 
ing back  in  the  stall  or  the  head  drooping;  there  is  uneasiness, 
whisking  of  the  tail,  striking  at  the  belly  with  the  hind-feet ; 
the  appetite  is  suddenly  lost  and  rumination  ceases ;  and  the 
animal  becomes  indifferent  to  its  calf.    There  is  often  a  shiver- 
ing fit,  but  this  is  not  followed  by  an  increase  of  temperature. 
In  a  few  cases  the  cow  presses  its  head  to  the  wall,  or  leans 
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against  the  stall-post,  sometimes  it  bellows ;  its  mouth  is  hot, 
the  eyes  are  reddened,  and  the  eyelids  wink,  and  it  half 
unconsciously  treads  with  the  hind-feet.  The  respirations 
become  hurried  and  plaintive,  though  the  pulse  may  be  normal. 
The  animal  becomes  unsteady  and  staggering  in  its  gait,  can 
no  longer  stand,  and  it  either  lies  down  or  falls  on  the  floor  of 
the  stall.  There  it  may  remain  tranquil,  merely  moaning  or 
bellowing,  or  striking  with  its  feet  at  the  belly  as  if  affected 
with  colic,  and  making  convulsive  movements.  The  ears  and 
horns  may  be  warmer  than  normal,  and,  in  addition  to  the 
redness  of  the  eyes,  tears  may  flow  down  the  cheeks. 

All   these  changes  generally  become   developed   in   a  few 
hours ;  so  that  an  animal  which  was  left  in  apparent  health 


Fig,.  161.— Paetukiekt  Apoplexy  :  Cow. 

only  a  short  time  before  is  found  lying,  cannot  get  up,  and  is 
in  a  soporific  condition.  This  is  the  stage  of  the  malady  at 
which  the  veterinary  surgeon  is  usually  sent  for.  Then  he 
finds  the  cow  lying  tranquilly  on  its  side,  fully  extended  (in 
which  case  tympany  soon  results),  or,  which  is  far  more 
frequent,  resting  on  the  sternum,  and  the  head  turned  round 
towards  the  shoulder  or  flank.  This  position  of  the  head  is 
supposed  to  be  due  to  contraction  or  tonic  spasm  of  the 
cervical  muscles  of  one  side  of  the  neck.  It  is  sometimes 
observed  at  the  commencement  of  the  attack,  even  while  the 
animal  is  standing.  The  neck  is  so  rigidly  bent  that  force 
cannot  extend  it.  In  other  instances  the  head  is  extended 
out  in  front  on  the  ground.     From  time  to  time  the  cow  may 
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attempt  to  rise,  but  it  cannot  as  a  rule  do  so  ;  the  knees  may 
be  flexed,  but  the  hind-parts  seem  to  be  fixed  to  the  ground. 
If  assistance  be  afforded,  it  cannot  avail  itself  of  it ;  or  if  it 
chances  to  be  raised,  it  falls  again  as  soon  as  let  alone.  It 
appears  to  be  insensible  to  blows  or  pain  of  any  kind ;  and  if 
the  head  is  lifted  and  let  go,  it  drops  an  inert  mass  or  is 
agam  pressed  round  against  the  shoulder.  The  teeth  are 
ground  at  intervals,  and  the  stupor  or  coma  becomes  more 
marked. 

The  animal  pays  no  heed  to  surrounding  objects ;  the  eyes 
are  half  closed,  and  are  dull  and  lustreless ;  the  hair  is  erect 
and  dry. 

The  pulse  does  not  vary  much  from  the  normal  in  the 
early  stages ;  it  is  generally  soft  and  full  and  more  frequent, 
and  may  number  50,  60,  or  70  beats  per  minute.  When  coma 
is  well  advanced,  it  becomes  small  and  quick,  numbering 
100  to  120,  and  at  last  is  irregular  and  almost  imperceptible. 

In  marked  coma  and  paralysis  the  respirations  are  often 
slow  and  deep — from  5  to  8  per  minute — sighing  or  stertorous, 
indicating  paralysis  of  the  soft  palate.  When  the  respirations 
are  markedly  increased,  up  to  80  or  90  per  minute,  the  disease 
has  probably  become  complicated  with  pneumonia,  due  to  the 
passage  of  food  and  other  bodies  from  the  pharynx  down  the. 
trachea  into  the  bronchial  tubes — a  not  uncommon  accident  of 
the  disease.  In  very  acute  cases  the  cow  sometimes  breathes 
through  its  mouth,  and  puffs  out  the  cheeks.  A  moan  may 
accompany  each  expiration. 

The  internal  temperature  is  quite  or  nearly  normal.  In 
deep  coma  it  has  been  found  as  low  as  35°  C.  (95°  P.),  and  even 
32°  C.  (90°  P.),  and  rises  again  when  there  is  an  improvement. 
It  is  possible  that,  in  the  cases  in  which  very  low  temperatures 
were  noted,  the  anal  sphincter  has  been  relaxed,  so  that  the  air 
passing  into  the  rectum  would  make  it  cooler  than  normal. 
The  extremities— feet,  horns,  and  ears — are  generally  icy  cold, 
and  the  surface  heat  of  the  trunk  is  irregularly  distributed. 

The  mucous  membrane  of  the  mouth  is  pale,  and  saliva 
accumulates  about  or  flows  continually  from  it.  Food  and 
water  are  refused,  and,  indeed,  at  an  early  stage  there  appears 
to  be  paralysis  of  the  pharynx  and  oesophagus ;  and  if  care  is 
not  taken,  the  solids  or  fluids  attempted  to  be  administered 
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may  find  their  way  into  the  air-passages,  and,  if  they  do  not 
quickly  produce  asphyxia,  they  will  probably  give  rise  to 
pneumonia.  When  fluids  are  administered,  they  pass  down 
the  oesophagus  with  a  gurgling  sound.  The  functions  of  the 
rumen  and  digestive  system  are  more  or  less  suspended,  and 
the  peristaltic  movements  of  the  intestines  decreased.  Hence 
tympany,  eructations,  and  constipation,  result.  Tympany  is 
especially  marked  if  the  cow  lies  on  her  side.'  The  eructations 
may  carry  food  and  fluid  from  the  rumen  into  the  pharynx,  and 
even  into  the  nostrils,  and  they  may  pass  thence  into  the 
trachea.  Pneumonia  may  occasionally  be  set  up  by  this  cause 
alone,  without  attempts  having  been  made  to  administer  food 
or  medicine.  Constipation  is  also  a  marked  feature  of  this 
paralyzed  condition,  and  little  or  no  defsecation  occurs. 

Micturition  is,  as  a  rule,  suspended  from  the  commence- 
ment ;  consequently  urine  accumulates  in  the  bladder,  and 
it  usually  contains  sugar — as  first  shown  by  Nocard — and 
albumin. 

The  secretion  of  milk  may  be  diminished  or  suspended, 
and  sometimes  very  suddenly,  even  before  the  voluntary 
muscles  are  paralyzed ;  in  other  instances  it  may  be  uninter- 
rupted. 

The  above  are  the  common  symptoms  of  milk  fever.  In 
a  few  cases  eclamptic  symptoms  are  shown.  The  cow  for 
intervals  of  half  or  three-quarters  of  an  hour  becomes  very 
restless  and  excited,  frequently  bellows,  grinds  the  teeth  and 
slobbers  at  the  mouth,  rolls  the  eyes  in  the  sockets,  and 
becomes  affected  with  spasmodic  contractions  of  various 
groups  of  muscles.  It  throws  its  head  about  violently  from 
side  to  side,  or  bends  it  rigidly  backwards,  extends  the  limbs 
convulsively,  while  at  the  same  time  it  appears  to  be  uncon- 
scious.    After  varying  intervals  she  again  becomes  quiet. 

Duration,  Termination,  and  Complications. — The  duration  of 
the  disease  is  very  brief.  It  may  last  only  a  few  hours,  or  be 
prolonged  for  two  or  three  days.  Exceptionally  it  extends 
to  five  or  six  days.     The  terminations  are  death  or  recovery. 

When  the  animal  is  about  to  recover,  it  appears  to  rouse  up 
suddenly  from  the  stupor  into  which  it  was  plunged;  the 
tongue  is  moved  about,  the  head  is  raised,  attempts  are  made 
to  get  up,  it  elevates  the  fore  part  of  the  body,  and  after  some 
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struggles  finally  gets  on  its  hind-legs  and  stands.  The  first 
favourable  indications  are  elevation  of  temperature,  if  it  is 
subnormal,  and  the  resumption  of  the  intestinal  peristalsis. 
The  animal's  physiognomy  becomes  natural ;  it  drinks,  seeks 
food,  and  is  not  long  in  commencing  to  ruminate;  urine 
and  fasces  are  passed ;  and  recovery  sets  in  so  promptly,  and 
goes  on  so  quickly,  that  within  a  few  hours  an  animal  pre- 
viously appearing  to  be  dying  has  completely  recovered 
without  being  convalescent. 

When  death  is  about  to  take  place,  the  more  serious 
symptoms  are  still  more  marked.  The  coma  becomes  more 
and  more  complete.  The  nose  rests  on  the  ground,  as  if  the 
animal  could  no  longer  support  the  head,  and  at  times  sways 
from  side  to  side.  The  decubitus,  instead  of  being  sternal, 
becomes  lateral,  and  the  body  is  stretched  out  at  full  length. 
The  eye  is  glassy,  and  there  is  no  movement  of  the  eyelids 
when  the  cornea  is  touched ;  the  body  and  mouth  are  colder  ; 
the  tympanites  increases  ;  the  pulse  becomes  small,  irregular, 
intermittent,  and  very  quick,  until  at  last  it  is  imperceptible  ; 
the  breathing  is  pufi&ng,  slower,  and  more  stertorous,  and  the 
animal  dies  without  a  struggle  or  in  the  midst  of  slight 
convulsions. 

One  of  the  chief  complications  of  this  disease  is  pneumonia. 
This  complication  is  due  to  the  passage  of  foreign  matters — 
either  food  or  medicine — into  the  air-passages  during  the 
period  when  the  animal  cannot  swallow,  or  when  it  is  comatose, 
and  eructations  occur.  This  is  sometimes  a  cause  of  death 
when  the  cow  has  recovered  from  the  parturient  malady. 
Indeed,  the  animal  may  perish  from  suffocation  alone  when 
the  quantity  of  matter  that  passes  through  the  larynx  is 
considerable.  And  not  infrequently,  when  the  cow  has 
lingered  for  a  few  days  and  is  then  killed,  the  existence  of 
pneumonia  from  this  cause  will  be  discovered  on  making  an 
examination  of  the  body.  Hence,  in  the  modern  treatment 
of  milk  fever,  drenching  must  be  carefully  avoided.  Some- 
times the  animal  appears  to  be  almost  recovered  from  the 
attack  of  parturient  apoplexy,  when  symptoms  of  lung  con- 
gestion or  inflammation  are  suddenly  developed,  and  death 

soon  occurs.  ,„,  .     .         .       -j     i. 

Another  complication   is  paralysis.     This  is  not   evident 
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until  the  animal  recovers  consciousness,  and  begins  to  look 
bright  and  anxious  for  food,  when  it  cannot  be  made  to  rise. 
The  paralysis  may  affect  various  parts,  most  commonly  one 
or  both  hind-limbs.  Gangrene  of  certain  parts — feet  and 
teats — has  occasionally  been  noted.  The  cow  will  have 
recovered  from  an  attack  of  milk  fever  from  ten  to  fifteen 
days,  when  a  foetid  fluid  is  found  exuding  between  the  claws 
and  around  the  coronets  of  the  hind-feet ;  soon  a  line  of 
demarcation  forms  about  the  middle  of  the  shanks,  and  this 
is  quickly  followed  by  complete  sphacelus  of  the  extremities. 

Swellings  in  the  region  of  the  thigh  and  hock  have  also 
been  noted.  Probably  these  conditions  are  due  to  damage 
during  struggling  and  slipping  that  takes  place  before  the 
animal  becomes  unconscious  and  immovable,  or  to  insufficient 
bedding  and  prolonged  lying  on  one  side. 

A  few  cases  have  been  noted  in  which  the  cow  completely 
recovers  from  an  attack,  and  again  becomes  affected  on  one 
or  two  occasions  after  an  interval  of  a  few  hours  or  days. 

Prognosis. — Since  the  introduction  of  injections  of  the 
udder,  the  prognosis  of  the  disease  is  exceedingly  favourable, 
There  is  now  upwards  of  90  to  95  per  cent,  of  recoveries. 
With  the  older  forms  of  treatment  30  to  50  per  cent,  of  the 
cows  died.  The  prognosis  is  always  more  favourable  when 
the  patient  receives  prompt  attention,  and  has  not  had 
medicinal  agents  administered  to  it  in  the  form  of  drenches. 
The  earlier  the  disease  appears  after  parturition,  the  more 
serious  is  the  case.  Unfavourable  symptoms  are — Marked 
coma,  general  and  long-continued  loss  of  heat,  great  disten- 
sion of  the  rumen,  violent  convulsions,  deep  mucous  r^les  in 
the  trachea  and  bronchi,  lustreless  eyes,  puffed  breathing 
by  the  mouth,  pendulous  lower  jaw,  and  the  rectum  remaining 
empty  when  it  has  been  evacuated.  Favourable  indications 
are — Maintenance  of  the  normal  temperature  in  the  body 
and  limbs,  natural  tint  of  the  mucous  membranes,  spon- 
taneous expulsion  of  urine  and  fasces,  and  a  return  to  con- 
sciousness. If  an  animal  remains  down  for  several  days,  four 
or  six,  the  chances  of  recovery  are  very  poor. 

Causes. — The  actual  exciting  cause  of  the  disease  is  as  yet 
obscure,  but  the  conditions  under  which  the  disease  appears 
are  well  known.     This  is  essentially  a  disease  of  domestication, 
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and  appears  only  in  cows  at  or  after  parturition.    With  the 
perfecting  of   cows  for  the  production  of   milk,  this  disease 
has  become  vastly  more  prevalent.     Certain  breeds  and  indi- 
viduals are  predisposed  to  milk  fever.     The  cows  most  liable 
to  be  attacked  are  those  in  which  the  secretion  of  milk  is 
abundant  and  the  milk  rich  in  fat—"  deep  milkers  "—and 
especially  when  they  are  in  good  condition.     It  is  therefore 
a  disease  almost  peculiar  to  the  best  breeds  of  milch  cow, 
and  the  malady  has  extended  with  the  extension  of  these 
breeds.     In  countries  or  districts  where  bovines  are  reared 
more  for  their  flesh  than  their  milk,  parturient  apoplexy  is 
rather   uncommon  —  e.g.,   in   Hereford    or   Aberdeen   Angus 
breeds.     In  North  Holland  the  disease  appears  to  have  been 
completely   unknown    sixty    years    ago,   but   when  attempts 
were  made  to  improve  the  milking  qualities  of  the  cows  by 
importing   numbers   from    South   Holland — where   they   are 
"  deep  milkers,"  and  where  the  disease  is  very  frequent — 
then  it  showed  itself  and  became  prevalent. 

Plethora,  no  doubt,  exercises  a  great  influence  in  the  pro- 
duction of  the  disease,  for  it  is  chiefly  among  well-fed  cows — 
particularly  those  kept  for  milk  in  the  vicinity  of  large  towns, 
which  seldom  or  never  leave  their  shed,  and  are  abundantly 
nourished  immediately  before  calving — that  parturient  apo- 
plexy prevails  most  seriously  and  extensively.  Even  among 
cows  at  pasture,  when  the  herbage  is  luxuriant,  the  disease 
is  far  from  infrequent.  It  is  true  it  may  attack  milch  cows 
in  moderate,  or  even  in  comparatively  low,  condition;  but 
frequently  then  these  are  cows  which,  having  been  scantily 
fed  during  the  long  winter,  are  abundantly  supplied  with 
food  in  the  spring ;  or  they  are  cows  which,  purchased  in 
low  condition,  receive  a  large  supply  of  food  from  the.r  new 
owner  It  has  also  been  remarked  that  a  uniform,  and  even 
abundant,  diet  is  less  dangerous  than  an  abrupt  change  from 
scarcity  to  generous  allowance.  ^      •,  ,. 

The  risk  of  contracting  the  disease  is  all  the  greater  if  the 
secretion  of  milk  has  been  suspended  for  some  time  before 
calving,  the  cows  meanwhile  receiving  the  same  amount  of 

°  Permanent  confinement  in  the  cowshed  also  increases  the 
tendency  to  put  on  condition,  and  to  milk  fever.     Thus  it  is 
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that,  while  the  disease  is  prevalent  in  the  cowsheds  near 
towns,  or  in  those  from  which  the  cattle  are  seldom  driven 
out  to  graze  or  for  exercise,  it  is  as  a  rule  uncommon  in 
hilly  pastures. 

The  development  of  lactation  has  also  a  powerful  influence. 
The  cow  is  subject  to  the  disease  during  her  best  milking 
years.  Parturient  apoplexy  seldom  appears  before  the  third 
calf,  the  time  at  which  lactation  is  reaching  to  near  the 
height  of  its  development.  One  attack  of  the  disease  pre- 
disposes to  another. 

The  following  are  statistics  of  931  cases  furnished  by 
Danish  veterinarians,  showing  the  disease  to  be  most  common 
between  the  sixth  and  tenth  years  : 


Age 

2  to  3 

i 

5 

6 

7 

8 

9 

10 

11 

12 

over  12 

Number  of 

Cases  ... 

7 

17 

55 

146 

149 

184 

95 

102 

41 

64 

71 

The  season  of  the  year  or  temperature  does  not  appear  to 
have  a  definite  influence,  save  with  regard  to  its  effects  upon 
the  quantity  and  quality  of  available  foodstuff,  and  in  that 
way  upon  the  condition  of  the  cattle. 

In  the  great  majority  of  cases,  parturient  apoplexy  follows 
an  easy  and  rapid  expulsion  of  the  fcetus  without  assistance, 
and  ejection  of  the  foetal  membranes  at  the  normal  time.  The 
disease  very  rarely  appears  after  a  difficult  or  protracted 
delivery.  Before  the  expulsion  of  the  fcetal  membranes  the 
disease  is  uncommon.  In  very  few  cases  the  attack  has  com- 
menced during  parturition,  and  in  still  fewer  before  birth. 

Pathological  Anatomy. — The  lesions  found  on  post-mortem  ex- 
amination of  an  animal  which  has  been  killed  or  allowed  to  die 
are  very  limited,  and  often  indistinct.  The  generative  organs 
are  usually  little  changed ;  the  uterus  may  be  congested — which 
it  always  is  immediately  after  parturition — or  it  may  even  be 
paler  than  usual,  but  it  is  generally  firmly  contracted.  The 
digestive  organs  are  also  usually  normal,  or  their  bloodvessels 
are  much  distended.  The  rumen  is  distended  with  gas  in  many 
cases,  and  the  omasum  is  often  filled  with  hard,  dry  food  between 
the  leaves,  while  the  intestines  contain  somewhat  hardened 
faeces.     The  liver,  according  to  some  authors,  is  paler  than 
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normal,  and  may  even  show  capillary  hsemorrhages  and  fatty 
degeneration  (Ehrhardt).  The  gall-bladder  is  sometimes  much 
distended.  The  lungs  are  normal ;  sometimes  they  show  slight 
emphysema.  Any  lesions  presented  by  these  organs,  such  as 
pulmonary  congestion  or  pneumonia,  are  usually  due  to  food- 
stuffs or  drenches  passing  down  the  trachea. 

In  the  central  nervous  system  frequently  no  pathological 
lesions  of  note  have  been  found.  The  lesions  are  inconstant, 
and  vary  from  venous  congestion  to  oedema,  anaemia,  and  ex- 
udation. Violet  observed  congestion  of  the  pia  mater  with 
very  dark  blood,  congestion  of  the  vessels  in  the  brain  tissue, 
and  a  long  clot  in  the  great  vena  Galeni.  The  spinal  cord 
appeared  to  be  healthy.  Bragard  and  others  have  constantly 
found  injection  of  the  brain  and  its  meninges.  Saake  and 
Festal  have  also  witnessed  congestion  of  the  vessels  of  the 
encephalon,  subarachnoidal  effusion,  extravasation,  and  blood- 
clots  on  the  surface  of  the  cerebrum  and  cerebellum.  Others 
have  seen  serous  effusion  in  the  lateral  ventricles  and  traces 
of  spinal  meningitis ;  while  Binz  has  observed  sanguineous 
extravasation  and  gelatinous  matter  at  the  origin  of  the  sym- 
pathetic nerve,  and  Fabry  blood-clots  at  the  base  of  the  brain, 
with  serum  in  the  cavity  of  the  arachnoid. 

In  one  instance,  Schaack  met  with  a  clot  three-fourths  of  a 
line  in  thickness,  covering  the  left  side  of  the  medulla  oblongata, 
and  serous  effusions  into  the  lateral  ventricles ;  and  in  another 
instance  an  inflammatory  exudate  on  the  right  side  of  the 
cerebellum.  Harms  has  found  in  many  cases  air  in  the  cere- 
bral bloodvessels ;  and  Noquet  and  others  have  reported  altera- 
tions in  the  spinal  cord,  which  was  reddened,  congested,  more 
rarely  covered  with  exudate,  chiefly  in  its  lumbar  portion,  and 
sometimes  the  sciatic  plexus  of  nerves  has  been  involved. 

nature. With  regard  to  the  determining  causes  of  the  disease 

there  has  been  great  diversity  of  opinion,  and  even  now  the 
most  eminent  veterinary  authorities  are  not  at  all  agreed  as  to 

its  pathology.  ,^     ,■  ■. 

The  treatment  of  the  udder,  and  the  marvellous  results  which 
have  been  achieved,  point  to  some  condition  in  connection  with 
that  organ  which  sets  up  the  disease.  This  condition  may  be 
of  the  nature  of  an  auto-intoxication  or  toxaemia. 

The  more  prevalent  opinions  as  to  the  essence  of  the  dis- 
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order,  may  be  classified  under  five  heads :  (1)  Hypersemia  of 
the  nerve  centres ;  (2)  anaemia  of  the  nerve  centres ;  (3)  de- 
rangement or  paralysis  of  the  nerve  centres ;  (4)  alterations 
in  the  constituents  of  the  blood;  (5)  the  presence  of  some- 
thing abnormal  in  the  blood  that  leads  to  the  development  of 
the  symptoms  and  lesions  observed. 

1.  Hypersemia  of  the  Nerve  Centres.— Since  1847  the  opinion  has 
been  held  that  the  disease  is  due  to  plethora,  and  consequent  congestion 
or  apoplexy  of  the  nerve  centres.  According  to  Sanson,  the  parturient 
apoplexy  is  the  consequence  of  a  sudden  disturbance  in  the  physiological 
condition  of  the  uterus  after  parturition,  consisting  in  the  abrupt  removal 
of  blood  which  congested  the  organ  at  that  time— as  during  gestation  a 
large  portion  of  that  fluid  is  diverted  towards  the  pelvic  region,  where  the 
uterus  is  lodged.  After  parturition  the  mucous  membrane  and  cotyledons 
of  the  organ  have  lost  their  function,  and  the  enormous  quantity  of  blood 
they  contained  is  suddenly  thrown  into  the  circulation,  surcharges  the 
neighbouring  vessels  beyond  measure,  and  produces  coUapse.  In  proof 
of  this,  at  the  autopsies  he  made,  Sanson  affirms  that  the  mucous  mem- 
brane and  cotyledons  were  always  found  bloodless  and  of  a  pale  yellow 
colour. 

Violet  maintains  that  this  cerebral  hypereemia  is  the  essential  cause  of 
milk  fever,  and  is  due  to  the  exceptional  rapidity  of  parturition.  An  easy 
birth,  according  to  this  author,  suddenly  diminishes  the  intra-abdominal 
pressure,  which  affects  the  heart  so  much  during  pregnancy,  and  to  which 
it  and  no  other  organs  have  to  accommodate  themselves.  Birth  taking 
place  rapidly,  the  heart  contiaues  to  act  in  a  fashion  to  which  the  blood- 
vessels, particularly  the  capillaries,  are  not  accustomed,  so  that  they 
gradually  become  distended,  and  finally  congested;  hence  ruptures  and 
hsemorrhages  may  occur,  and  a  fatal  termination.  That  it  occurs  only  in 
the  cow  he  explains  by  special  idiosyncrasy. 

The  theory  advanced  by  Felizet,  Gunther,  and  others,  that  this  con- 
gestion was  the  moral  result  of  removing  the  calf  from  the  cow  imme- 
diately after  parturition,  is  quite  untenable,  because,  were  this  theory 
correct,  the  disease  would  be  more  likely  to  occur  after  the  first  calving. 
The  disease  also  appears  when  the  calf  is  left  with  the  cow. 

Some  have  considered  the  disease  to  be  essentially  an  encephalitis, 
myelitis,  meningo-cephalitis,  or  a  cerebral  or  medullary  apoplexy,  accord- 
ing to  the  character  or  seat  of  the  lesions  found  after  death. 

But  these  opinions  are  opposed  by  the  fact  that  many  of  the  lesions 
on  which  they  are  based  are  seldom  observed,  and  that  the  recovery  of 
affected  cows  is  often  very  rapid. 

2.  Aneemia  of  the  Nerve  Centres. — Many  years  ago  Haubner  came 
to  the  conclusion  that  puerperal  collapse  was  due  to  cerebral  anaemia 
resulting  from  an  ex  vacuo  hypersemia  of  the  abdominal  organs,  as  cows 
of  a  certain  age  were  predisposed  to  this  congestion  from  want  of  con- 
tractile power  in  their  abdominal  parietes.     Billings  supposed  that  an 
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exaggerated  sensibility  of  the  uterine  nerves  induced,  in  a  reflex  manner, 
spasms  of  the  arterioles  of  the  brain  and  kidneys,  and  so  caused  ansemia 
of  these  organs. 

Franok  believed  the  condition  to  be  owing  to  secondary  ansemia  suc- 
ceeding congestion  of  the  brain,  occurring  in  cows  which  had  an  easy  and 
rapid  delivery.  The  sudden  contraction  of  the  uterus  and  its  diminished 
capacity,  brought  about  by  the  post-partum  pains,  causes  great  disturbance 
in  the  blood-circulation.  The  organ  receives  much  less  blood,  and  this  in 
ordmary  eases  is  compensated  for  by  the  increased  afflux  to  the  mamma; 
and  the  skin ;  but  a  chill  to  the  latter  may  upset  this  physiological  com- 
pensation, and  the  repelled  blood  is  diverted  elsewhere ;  if  this  be  to  the 
brain,  then  there  is  cerebral  congestion  and  consequent  cedema,  resulting 
in  anaemia  by  compression  of  the  bloodvessels.  There  is  a  predisposition 
to  serous  effusions  in  animals  after  parturition,  because  of  the  hydrsemic 
condition  of  their  blood,  and  especially  when  there  is  passive  congestion  of 
the  kidneys  and  albuminuria  towards  the  termination  of  pregnancy.  The 
great  frequency  of  cerebral  hypertemia  in  the  cow  was  regarded  by  Franck 
as  a  consequence  of  the  disposition  of  the  arteries  and  the  presence  of 
the  rete  mirabile  in  the  cranium. 

The  anaemic  theory,  however,  does  not  explain  the  cases  which  appear 
before  or  during  parturition,  or  some  time  after  that  event,  nor  does  it 
account  for  the  rarity  of  the  disease  after  a  difficult  parturition. 

It  is  believed  to  receive  some  support  by  the  good  results  obtained  by 
the  distension  of  the  mammary  gland  with  air  or  oxygen.  This  distension 
may  drive  some  of  the  blood  from  the  mammary  gland  and  increase  the 
blood-pressm'e,  relieving  the  anaemia. 

3.  Derangement  or  Paralysis  of  the  Nerve  Centres. — Many  high 
authorities — among  them,  Kohne,  Binz,  Carsten  Harms,  Busch,  Bau- 
meister,  Bueff — have  maintained  that  the  disease  is  primarily  a  derange- 
ment or  paralysis  of  the  ganglionic  nervous  system,  which  affects,  or  is 
extended  to,  the  spinal  cord  and  brain  during  the  course  of  the  disease. 
The  following  explanation  is  offered  in  support  of  this  opinion  :  A  too 
easy  birth  throws  out  of  play  a  certain  amount  of  nervous  force  destined 
to  the  accomplishment  of  this  act.  Hence  there  is  a  disproportion 
between  the  polar  tension  of  the  force  conveyed  by  these  nerves  and  the 
muscular  irritability,  and  consequently  an  obstacle  to  the  conductibility 
of  the  nerves  charged  with  the  distribution  of  this  superfluous  portion  of 
the  nerve  force.  Barlow  thought  that  this  disturbance  in  the  function  of 
the  sympathetic  nerves  produces  arrest  of  secretion  and  general  congestion, 
especially  of  the  brain  and  spinal  cord. 

4.  Alterations  in  the  Constituents  of  the  Blood.— The  opinion  has 
been  emitted  that  the  collapse  is  due  to  an  undue  preponderance  of  water 
in  the  blood  of  some  cows  during  the  later  stages  of  pregnancy,  and  that 
this  results  in  cerebral  ansemia  after  parturition.  Another  opinion  is  that 
the  collapse  is  a  kind  of  leucocythiemia,  from  the  increase  of  white  blood 
corpuscles  in  the  blood  during  pregnancy  and  after  parturition.  But 
neither  of  these  opinions  can  be  reconciled  with  the  symptoms  or  post- 
mortem features  of  the  malady. 
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5.  The  Presence  of  Something  Abnormal  in  the  Blood.— The  term 
"  milk  fever  "  was  given  popularly  to  the  disease  because  it  was  believed 
to  be  caused  by  the  absorption  of  the  milk  into  the  blood-circulation. 
Lafosse  considered  that  the  milky  fluid  (uterine  milk)  secreted  by  the 
cotyledons  for  the  nutrition  of  the  fcetus  is  no  longer  separated  from  the 
blood  after  parturition,  remains  in  the  circulation  until  it  is  eliminated 
by  the  mammary  glands.  If  this  material  is  not  removed  in  that  way, 
it  accumulates  and  causes  the  symptoms  of  milk  fever.  There  is  no 
evidence  to  support  this  theory. 

Carsten  Harms  believed  the  disease  to  be  an  aersemia,  air  having  entered 
the  uterine  bloodvessels  by  aspiration  after  shedding  of  the  placenta ;  and 
in  proof  of  this  he  asserts  he  detected  the  presence  of  air  in  the  cerebral 
vessels.     His  observations  have  not  been  corroborated. 

Abadie  thought  it  was  a  mephitio  poisoning,  induced  by  the  absorption 
into  the  blood  of  gases  evolved  in  the  stomach  by  indigestion ;  while 
Hartenstein  attributed  the  malady  to  absorption  of  certain  matters  formed 
in  the  muscular  tissue  of  the  uterus,  and  especially  to  the  production  of 
uric  acid  during  parturition. 

Ehrhardt  considers  parturient  apoplexy  to  be  a  chronic  auto-intoxication 
which  becomes  acute  at  the  time  of  parturition.  It  is  due  to  the  retention 
in  the  animal  economy  of  toxic  substances  produced  during  various  organic 
changes. 

Stockfleth,  Lanzillotti-Buonsanti,  Zundel,  and  Baynaud,  have  main- 
tained the  hypothesis  that  the  absorption  of  septic  matters  formed  in  the 
uterus  from  the  lochia,  blood-clots,  or  tissue  debris,  acted  upon  the  central 
nervous  system,  and  produced  the  characteristic  alterations  that  mark  the 
disease.  The  uterus  on  post-mortem  examination,  however,  is  invariably 
normal  in  appearance.  This  theory  was  also  supported  by  Schmidt- 
Mtilheim  in  1885.  He  believed  that  the  disease  was  of  toxic  origin,  and 
the  toxin  was  generated  from  the  albuminoid  matters  contained  in  the 
closed  uterus.     He  likens  the  disease  to  botulism  in  man. 

Numerous  investigators  —  Trinchera,  Nocard,  Cozette,  Conreur,  and 
Pottiez — have  tried  to  demonstrate  the  infectious  nature  of  the  disease. 
They  have  found  numerous  staphylococci  and  streptococci  in  the  uterus, 
but  failed  to  show  any  causal  connection  between  them  and  parturient 
apoplexy. 

Gratia  in  1896  came  to  the  conclusion  that  the  disease  was  an  intoxica- 
tion of  mammary  origin.  The  disease  is  seen  in  good  milkers  during 
their  best  milking  period  and  at  the  time  of  secretion  of  colostrum.  It 
would  seem,  according  to  this  view,  that  some  toxins  or  leucomaines  are 
produced  by  the  glandular  cells  of  the  acini  when  they  first  become  active. 
Some  of  these  leucomaines  are  absorbed  into  the  blood-stream,  and  certain 
symptoms  are  produced,  varying  in  intensity  according  to  the  amount  of 
toxin  or  leucomaine  absorbed.  It  might  be  objected  that  these  symptoms 
should  also  be  produced  in  the  calf  when  it  devours  the  milk  of  the  cow, 
but  it  may  be  that  the  laxative  action  of  the  colostrum  prevents  this 
effect,  or  that  only  by  direct  passage  into  the  blood-stream  is  any  serious 
effect  likely  to  be  experienced. 
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This  hypothesis  was  adopted  by  Schmidt  of  Kolding,  who  has  established 
a  treatment  of  the  udder  which  has  been  followed  by  wonderfully  successful 
results. 

It  has  been  suggested  that  the  toxin  formed  in  the  udder  is  of  microbic 
origin,  and,  because  of  the  success  of  the  oxygen  treatment,  that  the 
microbe  is  an  anaerobe.  There  is  no  evidence  to  show  definitely  that  the 
disease  is  due  to  an  organism.  Certainly  the  disease  does  not  appear  to 
be  contagious. 

Diagnosis. — Parturient  apoplexy  has  been  confounded  with 
metritis  and  post-partum  paralysis. 

The  symptoms  of  parturient  fever  and  metritis  or  metro- 
peritonitis, as  we  have  described  them,  as  compared  with  those 
of  milk  fever,  differ  so  widely  that  a  mistake  should  not  be 
made  if  ordinary  care  be  exercised.  In  metritis  the  tem- 
perature is  raised,  and  there  is  no  loss  of  sensibility  and 
consciousness. 

In  post-partum  paralysis  the  animal  is  conscious,  often 
bright  and  attentive  to  its  surroundings,  generally  free  from 
fever,  and  eats  and  drinks  as  usual ;  the  only  symptoms 
usually  noticeable  being  inability  to  get  up,  and  to  stand  when 
raised.  In  mild  cases  of  milk  fever,  however,  one  must 
remember  that  for  a  time  after  an  animal  is  down  it  may 
remain  conscious. 

Prophylaxis. — A  pregnant  cow  which  is  likely  to  be  or  has 
previously  been  affected  with  the  disease  should  be  treated  to 
reduce  the  predisposition  to  the  disease.  The  animal  should 
be  allowed  daily  exercise,  and  her  diet  should  be  restricted,  so 
as  to  prevent  her  from  becoming  very  fat  at  the  time  of 
parturition.  For  this  purpose  she  may  be  put  on  bare  pasture 
during  the  latter  half  of  pregnancy.  A  laxative  both  before 
and  after  calving  is  also  recommended. 

Bahlmann  and  Dommerhold,  district  veterinary  surgeons  in 
Germany  and  Holland  respectively,  hold  that  after  calving 
just  as  much  milk  should  be  drawn  from  the  udder  as  is 
required  for  the  calf,  and  further  milking  abstained  from. 
Dommerhold  reports  excellent  results  from  the  practical  pre- 
ventive measure  of  limiting  milking,  after  calving,  to  the  needs 
of  the  calf.  If  any  suspicious  symptoms  arise,  or  if  there 
appears  to  be  any  likelihood  of  an  attack  after  parturition,  it 
has  even  been  advised  that  the  udder  should  be  inflated  at 
once  with  air  or  oxygen. 
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Curative  Treatment. — Many  and  varied  were  the  older 
methods  of  treatment  advised  in  this  disease.  They  included 
large  doses  of  purgatives,  stimulants,  narcotics,  the  application 
of  counter-irritants  to  the  spine,  venesection,  cold  applications 
to  the  head,  etc.,  but  they  have  all  been  abandoned  since  the 
introduction  of  udder  injections  by  Schmidt  of  Kolding  in  1898. 
This  Danish  veterinarian,  accepting  the  views  of  Gratia  on  the 
etiology  of  milk  fever,  sought  to  counteract  the  production  of 
the  poisons  in  the  udder  and  their  action  by  intramammary 
injection  of  an  aseptic  solution  of  iodide  of  potassium.  In  a 
litre  (If  pints)  of  water  boiled  for  fifteen  minutes,  he  dissolves 
7  to  15  grammes  (2  to  4  drachms)  of  iodide  of  potassium 
(according  to  the  size  of  cow).  This  solution  is  kept  lukewarm, 
and  250  c.c.  (one-fourth  of  the  whole)  is  injected  into  each 
quarter.  The  simplest  apparatus  for  practising  this  injection 
consists  of  an  india-rubber  tube,  4  or  5  feet  long,  to  which  a 
teat  siphon  is  fixed  at  one  extremity,  and  a  metal  or  glass 
filler  at  the  other.  The  operator  inserts  the  teat  siphon  into 
the  teat  duct,  and,  holding  the  filler  2  or  3  feet  above  the  udder, 
pours  the  fluid  into  the  latter.  The  fluid  quickly  passes  into 
the  udder.  Other  apparatus  used  comprises  india-rubber  and 
metal  syringes. 

This  injection  must  be  given  with  scrupulous  attention  to 
surgical  cleanliness,  in  order  to  prevent  mammitis.  The 
mammary  gland  is  first  emptied  completely  of  milk,  and  the 
teats  and  the  udder  in  the  neighbourhood  are  washed  with  an 
antiseptic  lotion,  such  as  3  per  cent,  lysol.  The  hands  of  the 
operator  must  also  be  washed  with  the  antiseptic.  The 
apparatus  used,  the  vessels  containing  the  fluid,  must  also  be 
washed  with  boiling  water.  The  india-rubber  tube  is  best 
immersed,  for  thirty  minutes  previous  to  use,  in  a  solution  of 
5  per  cent,  carbolic  acid  or  3  per  cent,  boric  lotion.  These 
agents  do  not  damage  the  rubber.  Immediately  before  use 
the  antiseptics  are  washed  out  of  the  tube  with  boiled  water. 

After  the  injection  the  mammary  gland  is  massaged  to  cause 
the  diffusion  of  the  fluid  throughout  the  udder. 

This  treatment  caused  a  considerable  decrease  in  the 
mortality.  Afterwards  other  agents,  such  as  chinosol  (30  to 
60  grains  to  a  quart  of  water),  were  used,  with  equally  good 
results.     It  was  noted  also,  by  Schmidt  and  others,  that  the 
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patients  recovered  more  rapidly  and  more  certainly  if  a  little  air 
were  in j  ected  with  the  liquid  into  the  udder.  Gradually  the  fluid 
injections  have  been  entirely  replaced  by  inflations  of  the 
udder  with  air  or  oxygen,  with  considerable  improvement  in  the 
result,  until  now  the  mortality  under  treatment  has  fallen  to 
a  few  units  per  cent.  Andersen  of  Scanderberg  was  the  first 
to  use  atmospheric  air  to  distend  the  udder. 

The  details  of  present-day  treatment  are  as  follows  :  A  teat 
siphon  and  an  ampulla  containing  sterilized  cotton-wool 
adapted  to  an  india-rubber  syringe  are  the  only  instruments 
necessary.  The  operation  must  be  carried  on  as  aseptically 
as  possible,  to  prevent  infection  of  the  udder.  Boil  the  instru- 
ments in  water  or  immerse  in  5  per  cent,  boric  lotion  before 
use.  Then  fill  the  ampulla  with  aseptic  cotton-wool.  The 
cotton-wool  is  used  in  order  to  act  as  a  filter  to  the  air  before 
the  latter  is  introduced  into  the  gland.  Disinfect  the  mammary 
gland  and  teats.  Insert  the  teat  siphon  and  inflate  all  the 
quarters  of  the  udder  to  a  state  of  firm  distension.  Then 
apply  a  broad  piece  of  tape,  with  moderate  pressure  to  each 
teat  to  prevent  the  escape  of  the  air.  The  pressure  must  not 
be  so  great  as  to  cause  damage  or  necrosis  of  the  teat,  and  the 
tapes  must  be  removed  in  two  or  three  hours.  Massage  the 
udder,  to  cause  diffusion  of  the  air  through  the  gland. 

Then  make  the  animal  comfortable.  Insist  upon  plenty  of 
soft  bedding  to  prevent  bedsores,  and  with  the  same  object  turn 
her  from  one  side  to  the  other  every  three  or  four  hours. 
Keep  the  cow  propped  up  on  her  sternum  with  a  truss  of  straw 
or  bags  stuffed  with  hay  or  straw,  to  prevent  tympanites.  If 
she  is  tympanitic  even  in  this  position,  puncture  the  rumen 
with  a  trocar  and  cannula  to  remove  the  gas.  Eemove  the 
fffices  from  the  rectum,  and,  if  necessary,  the  urine  from  the 
bladder  Generally  the  insertion  of  the  finger  into  the  urethra 
is  sufficient  to  effect  the  latter  object.  On  no  account  should 
drenching  be  permitted  when  the  cow  is  comatose,  so  as  to  avoid 
any  chance  of  foreign  body  pneumonia.  No  other  medicine  is 
as  a  rule  necessary.  If  the  coma  is  very  deep,  mjections  of 
stimulants,  such  as  ^  to  1  grain  of  strychnine  or  20  grams  to 
1  drachm  of  caffein,  may  be  given. 

The  patient  recovers  after  this  treatment  m  from  two  or 
three  to  twenty-four  hours.     In  a  few  cases  it  is  necessary  to 


512  A   TEXT-BOOK   OF    VETBEINAEY    OBSTETRICS 

repeat  the  inflation  of  the  udder  in  six  or  eight'  hours.  For 
the  inflation,  oxygen  injected  direct  from  a  cylinder  may  be 
used  instead  of  air. 

After  recovery  the  cow  should  be  kept  on  half-rations  for  a 
few  days.  Lactation  in  a  short  time  returns  to  its  normal 
proportions. 

In  cases  where  the  urgent  symptoms  have  disappeared,  and 
the  animal  appears  normal  save  that  it  can  not  or  will  not 
rise,  nerve  and  general  stimulants,  such  as  strychnine  or  nux 
vomica  and  ammonium  carbonate,  should  be  administered,  and 
the  limbs  massaged.  The  introduction  of  the  calf  or  a  dog 
into  the  stall  is  often  sufScient  to  bring  the  cow  to  her  legs. 
Sometimes  it  is  necessary  to  raise  her  bodily  before  she  will 
give  any  assistance,  but  then  after  a  few  minutes  she  begins 
to  throw  her  weight  upon  the  limbs,  and  is  soon  able  to  stand 
and  move  on  her  own  account.  These  cases  seem  to  be  due 
to  cramp  of  the  muscles  of  the  limbs  from  lying  too  long. 

POST-PARTUM  PARALYSIS. 

Paralysis  after  parturition  may  be  occasionally  noted  in 
any  of  the  domesticated  animals,  but  is  most  frequent  in  the 
cow.     It  is  much  less  common  than  ante-partum  paralysis. 

Of  the  cause  and  pathology  of  the  condition  little  is  known. 
Harms  and  others  thought  it  was  due  to  injury  inflicted  on 
the  sacral  and  other  nerves  during  difficult  parturition.  The 
obturator,  crural,  and  sciatic  nerves  are  particularly  liable  to 
injury.  Post-mortem  examination,  however,  has  only  fur- 
nished negative  evidence  of  this.  Franck  thinks  that  injury 
to  the  cervix  uteri  may  give  rise  to  reflex  paralysis  ;  this  has 
been  witnessed  in  the  bitch. 

In  some  cases  the  spinal  cord  has  been  found  injured,  and 
its  vessels  congested  with  blood-clots  in  the  spinal  canal ;  and 
in  others  the  roots  of  the  abdominal  nerves  have  been  sur- 
rounded by  serous  efl'usion. 

It  may  also  be  due  to  injury  or  sprain  of  the  pelvic 
ligaments. 

Symptoms. — The  symptoms  are  similar  to  those  of  ante- 
partum paralysis,  and  appear  immediately  or  shortly  after 
parturition. 
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The  animal  continues  to  lie,  and  one  or  both  hind-limbs 
may  be  moved  in  a  convulsive,  irregular  manner,  or  they  are 
completely  incapable  of  movement.  In  the  majority  of  cases 
the  animal  is  able  to  turn  itself  over  at  intervals  from  side  to 
side,  particularly  during  the  night.  Sometimes  only  one  leg 
is  paralyzed.  Sometimes  the  limbs  may  be  moved  about 
readily,  but  the  patient  will  not  even  attempt  to  get  up ;  its 
appetite  is  unimpaired,  it  exhibits  no  symptoms  of  disease  or 
suffering,  but  yields  plenty  of  milk,  and  the  excretions  are 
normal.  This  condition  may  continue  for  weeks  or  months, 
and  often  animals  have  to  be  killed  in  consequence  of  it. 

Diagnosis. — There  should  be  no  difficulty  in  distinguishing 
this  condition  from  parturient  apoplexy,  metritis,  or  other 
affection  incidental  to  parturition.  In  inflammation  of  the 
spinal  cord  and  the  meninges,  there  is  not  only  loss  of  power, 
but  diminished  sensation  of  the  limbs,  fever,  and  pain  mani- 
fested on  manipulation  over  the  loins.  If  it  is  due  to  sprain 
of  the  back  from  slipping,  then  sensation  is  not  impaired,  and 
pain  may  be  indicated  on  pressure  of  the  part  injured. 

In  examination  of  the  patient,  the  limbs  and  pelvis  should 
be  carefully  inspected  to  negative  injuries  or  fractures.  The 
pelvis  should  be  examined  per  rectwm,  and  for  crepitation 
during  movement. 

Prognosis. — Sometimes  recovery  takes  place  in  a  few  days, 
but  if  decubitus  persists  after  a  week  the  case  is  a  very 
serious  one,  and  is  frequently  fatal.  If  the  animal  can 
remain  standing  when  got  up,  for  ever  so  short  a  time,  it 
will  in  all  probability  recover,  though  it  may  be  lame  in  one 
or  both  limbs  for  a  considerable  period. 

Treatment. — The  patient  must  be  made  comfortable.  The 
bedding  must  be  soft  and  thick.  If  the  animal  does  not  turn 
of  its  own  accord,  this  should  be  done  by  its  attendants  twice 
or  three  times  a  day.  Slinging  for  a  short  time  every  day 
may  be  of  some  service.  In  these  ways  bedsores  may  be 
avoided.  The  bowels  should  be  unloaded  by  a  laxative,  and 
stimulants,  such  as  strychnine  or  nux  vomica  and  the 
ammonia  compounds,  administered.  A  blister  or  counter- 
irritant,  such  as  mustard,  may  be  applied  along  the  spine.  If 
necessary,  the  urine  may  be  drawn  off  at  intervals.  Massage 
of  the  limbs   is   useful.     Galvanism   may  be  tried.     In  all 
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cases  the  state  of  the  uterus  should  be  ascertained ;  and  if  it 
is  unsatisfactory,  then  remedial  measures  should  be  adopted 
with  regard  to  it. 

PARTURIENT  ECLAMPSIA, 

Eclampsia  is  an  acute  condition  which  is  associated  with 
tonic  and  clonic  spasms  or  convulsions,  usually  without  loss 
of  consciousness.  It  is  sometimes  observed  after,  occasionally 
before,  parturition  in  the  mare,  cow,  ewe  and  goat,  bitch  and 
sow. 

Symptoms. — In  the  mare,  the  disease  has  been  seen  by 
"Williams  of  America.  It  appears  in  strong  mares  in  good 
condition,  which  have  foaled  easily  a  few  days  previously 
(eight  to  fifteen  days  is  a  common  period).  The  foal  is 
healthy  and  suckling,  and  the  mammary  glands  are  normal. 
The  mare  has  usually  been  at  pasture,  but  a  short  time 
previous  to  the  attack  is  taken  into  the  stable  or  box.  The 
symptoms  appear  suddenly,  and  develop  frequently  within  a 
few  hours.  The  mare  becomes  very  nervous,  anxious,  and 
restless  ;  her  eyes  are  staring,  twitching  of  the  muscles  occurs, 
and  the  animal  appears  very  stiff.  Clonic  spasms  set  in. 
Later  she  is  unable  to  get  up,  and  during  the  spasms  lies  on 
her  side,  with  the  muscles  rigid.  The  pupils  are  dilated,  the 
mucous  membranes  are  livid,  the  breathing  is  laboured,  per- 
spiration becomes  profuse  and  general,  and  there  is  distinct 
trismus.  Manipulation  or  approach  by  strange  attendants 
brings  on  the  spasms.  Within  one  or  two  days,  the  animal 
recovers  rapidly  or  dies.  Death  results  from  asphyxia.  In 
this  disease  there  is  no  protrusion  of  the  membrana  nictitans, 
as  in  tetanus,  and  no  discoloration  of  the  urine,  as  in  azoturia. 

In  the  cow,  eclampsia  is  described  by  Professor  Mauri,  by 
Calmette,  Lafitte,  and  Clarke.  The  symptoms  described 
correspond  very  closely  with  those  observed  in  the  eclamptic 
form  of  parturient  apoplexy.  The  disease  is  said  to  occur 
at  all  ages,  and  may  appear  occasionally  before  parturition, 
but  is  most  frequently  observed  after  that  event,  and  soon, 
although  it  may  be  delayed  as  long  as  the  twenty-sixth  day. 

Primiparse  often  suffer,  and  it  is  said  to  be  most  frequently 
observed  in  cows  in  poor  condition.     When  it  attacks  the  cow 
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ante  partum,  it  is  believed  to  be  usually  about  mid-term,  and 
convalescence  and  recovery  may  follow  without  labour  being 
induced. 

In  the  cases  reported  by  Clark,  the  attack  was  usually 
sudden,  and  without  warning,  though  the  cows  had  not  been 
altogether  well  for  a  day  or  two  previously.  The  symptoms 
were — "  foaming  at  the  mouth,  champing  of  the  jaws,  promi- 
nent staring  eyes,  excited  expression,  head  very  often  turned 
to  the  side ;  sometimes  licking  at  the  fore-leg,  stall,  or  some 
imaginary  object.  Some  cows  I  have  heard  bellow,  others 
do  not  do  so;  there  was  twitching  of  the  body  and  limbs 
(clonic  spasm),  difficulty  in  respiration,  according  to  the 
intensity  of  the  attack.  The  convulsions  generally  last  two 
or  three  hours,  and  in  the  majority  of  cases  do  not  reach  the 
stage  of  coma,  although  I  have  had  cases  which  have  done  so." 
Two  or  three  attacks  may  occur  within  twenty-four  hours. 
The  urine  may  contain  albumin.  The  prognosis  is  favourable 
if  proper  treatment  is  timeously  adopted.  Occasionally  an 
animal  dies  from  asphyxia.  Clark  reports  a  case  which 
became  blind  after  remaining  recumbent  for  a  month  after 
the  attack. 

In  ewes  and  goats  the  disease  has  been  reported  by  Lafitte 
and  De  Bruin.  It  occurs  usually  after  parturition.  There 
are  at  first  convulsions  of  all  the  muscles,  particularly  those 
of  the  jaws,  rolling  of  the  eyes,  salivation.  During  the  con- 
vulsions the  animal  cannot  stand.  Later  coma  sets  in.  It  is 
possible  that  this  condition  is  similar  to  milk  fever  in  the  cow. 
The  prognosis  is  good. 

Puerperal  or  parturient  eclampsia  has  been  observed  most 
frequently  in  the  bitch.  It  was  first  described  by  Hertwig. 
It  is  noted  in  bitches  which  are  suckling,  and  particularly 
those  kept  in  the  house  and  well  fed.  Bitches  of  the 
miniature  breeds  are  very  subject  to  an  attack.  The  disease 
usually  appears  from  two  to  eight  days  after  parturition, 
rarely  as  late  as  fourteen  or  thirty  days,  seldom  before  birth. 
Occasionally  it  occurs  after  removal  of  the  puppies.  The 
animal  suddenly  commences  to  be  uneasy  and  anxious ;  the 
eyes  are  haggard,  sometimes  the  nose  is  a  little  hot;  the 
respirations  are  very  short  and  quick,  though  pressure  on  the 
chest  or  abdomen  does  not  cause  any  pain.     In  a  short  time. 
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about  a  quarter  of  an  hour  after  the  difficulty  of  respiration 
was  observed,  the  animal  cannot  stand,  but  Jails  on  its  side, 
and  lies  with  the  limbs  extended,  due  to  tonic  spasms  of  the 
muscles  of  the  body ;  even  when  raised  it  cannot  stand.  The 
breathing  becomes  still  quicker — from  sixty  to  one  hundred 
per  minute — while  the  pulse  is  small,  hard,  and  irregular. 
Clonic  spasms  extend  rapidly  over  the  whole  body ;  sometimes 
there  is  trismus,  with  grinding  of  the  teeth ;  constantly  there 
is  a  white  foam  at  the  mouth  and  muscular  tremblings  of  the 
jaws.  The  mucous  membranes  are  cyanosed,  consciousness 
usually  remains,  the  animal  refuses  food  and  drink,  and 
the  alvine  and  urinary  excretions  are  suppressed.  The 
mammary  glands  are  at  first  greatly  engorged,  hot,  and 
abundantly  provided  with  milk,  which  the  puppies  frequently 
continue  to  remove  as  before,  but  later  they  become  flaccid 
and  empty.     The  urine  contains  albumin. 

There  are  cases  in  which  the  eclampsia  appears  to  be 
partial,  affecting  only  the  hind-limbs,  for  instance,  and  the 
animal  sits,  the  head  being  unaffected,  and  whines. 

The  course  of  the  disease  is  acute,  and  lasts  most  frequently 
one  or  two  days,  occasionally  a  few  hours.  Sometimes  the 
attack  is  repeated  on  one  or  more  occasions  at  intervals  of  a 
few  hours.  As  many  as  six  attacks  have  been  noted  in  the 
course  of  a  day. 

Lafitte  saw  a  bitch  which  had  given  birth  to  two  puppies 
two  days  previously,  and  which  it  was  suckling;  it  had  an 
attack  of  eclampsia  that  continued  for  a  day,  another  of 
shorter  duration  on  the  following  day,  and  a  last  and  slight 
one  the  next  day.  The  bitch  recovered,  but  some  days  after- 
wards the  puppies  had  a  similar  convulsive  seizure,  less 
intense  and  shorter  in  duration.  One  had  three  attacks  on 
the  first  and  second  days,  and  died ;  the  other  had  only  two 
in  the  one  day,  and  survived. 

The  prognosis  is  good  when  the  disease  is  promptly 
handled.     Death  may  result  from  asphyxia  or  apoplexy. 

In  the  sow,  eclampsia  has  been  observed  by  Ellenberger, 
"Wostendorf  and  Seller  in  North  Germany,  and  by  De  Bruin 
and  Hegel.  It  appears  in  from  three  to  five  days  after  easy 
parturition.  The  symptoms  consist  of  loss  of  appetite, 
neglect  of  the  young,  persistent  lying,  suppression  of  fseces 
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and  urine,  diminution  or  cessation  of  secretion  of  milk.  The 
animal  lies  on  its  side,  the  eyes  closed,  grinds  its  teeth, 
becomes  affected  with  spasmodic  contractions  of  various  groups' 
of  muscles.  The  respiration  is  irregular,  deep-drawn,  and 
moaning ;  there  is  great  loss  of  sensibility. 

After  twenty-four  or  thirty-six  hours  improvement  takes 
place,  fseces  are  voided,  the  animal  pays  attention  to  surround- 
ing objects,  the  breathing  becomes  normal,  and  in  from  three 
to  five  days  recovery  is  complete  and  is  the  rule. 

Etiology  and  Pathology. — The  cause  of  the  disease  is 
obscure.     There  are  no  definite  lesions  observed  post  mortem. 

Scanzoni,  Dubois,  and  others,  believe  the  disease  in  the 
human  subject  to  be  a  neurosis  due  to  reflex  irritation  of  the 
spinal  nervous  system.  Traube  and  Eosenstein  ascribe  the 
occurrence  of  eclampsia  to  acute  cerebral  ansemia,  due  to 
changes  in  the  blood  during  pregnancy. 

It  may  be  due  to  retention  of  effete  products  in  the  system 
during  pregnancy.  In  the  bitch  the  disease  has  been 
attributed  to  chills,  loss  of  offspring  and  consequent  stagna- 
tion of  milk,  and  mental  emotion,  but  these  alleged  causes 
have  not  good  evidence  in  fact  to  support  them.  Clark  firmly 
believed  that  the  primary  cause,  especially  in  post-partum 
cases,  is  reflex  irritation  of  the  uterine  nerve  centres,  basing 
this  belief  on  his  observation  that  the  attacks  in  the  cow 
occur  most  frequently  from  the  eighth  to  the  twelfth  day  after 
calving,  this  being  the  period  at  which  the  "  second  cleansing  " 
appears.  In  all  his  cases  the  weather  was  unfavourable, 
being  cold  and  stormy,  with  east  and  north-east  winds,  and 
this,  in  his  estimation,  was  a  potent  factor,  causing  chill, 
which,  acting  directly  on  the  nerve  centres  of  the  uterus, 
produces  reflex  irritation  of  the  spinal  system,  which  again 
causes  albuminuria. 

Treatment. — In  all  cases  the  animal  must  be  kept  quiet  and 
comfortable.  The  offspring  may  be  left  with  the  dam.  Free 
abstraction  of  blood  from  the  jugular  vein  is  recommended  in 
the  larger  animals,  and  excellent  results  have  been  obtained. 
Sedatives  should  be  administered.  The  extracts  of  belladonna 
and  cannabis  indica  have  been  used  with  success  in  the  mare 
and  cow.  Clark  regards  belladonna  as  almost  a  specific,  in 
doses  of  from  2  to  3  drachms  of  the  extract,  repeated  in  two  or 
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three  hours  if  necessary.  In  the  smaller  animals  drenches 
should  be  avoided,  because  of  the  danger  of  choking.  Morphine 
hydrochloride,  in  0*3  to  0'6  grain  doses  to  the  bitch,  may  be 
administered  hypodermically,  and  repeated  in  a  few  hours  if 
necessary.  Bromide  of  camphor  is  favourably  spoken  of,  as 
well  as  chloral  hydrate  enemata  or  chloroform  or  ether 
inhalations.  To  relieve  the  constipation,  ordinary  enemata 
may  be  employed.  To  the  sow,  De  Bruin  recommends  the 
administration  of  an  electuary  composed  of  magnesium  sul- 
phate 10  grammes,  powdered  anise-seed  50  grammes,  and 
common  syrup,  placed  on  the  tongue  and  given  in  one  day. 

PARTURIENT  LAMINITIS. 

Inflammation  of  the  sensitive  laminae,  or  laminitis,  is  some- 
times observed  in  the  mare  a  few  days  after  foaling  or  abortion. 
Obich  asserts  that  it  and  metritis  are  the  most  frequent  sequelae 
of  parturition  in  the  mare.  It  appears  to  have  been  first 
described  by  Tisserant,  in  1846  ;  since  then  it  has  been  alluded 
to  by  Gloag  and  Smith,  by  Fabry,  Deneubourg,  Obich,  Ayrault, 
and  others.  A  similar  condition  in  the  cow  has  been  described 
by  Eoloff,  Bedel,  Dumand,  and  Lucet.  In  some  cases  in  the 
bovine  the  claws  have  been  shed. 

Symptoms. — The  symptoms  of  the  disease  are  those  of 
laminitis  occurring  under  ordinary  conditions.  They  are 
suddenly  manifested  on  the  second  or  third  day  after  foaling 
or  abortion,  more  rarely  on  the  fourth  day,  and  very  seldom 
later.  In  a  small  number  of  cases,  inflammation  of  the  feet 
has  been  noticed  either  during  or  immediately  after  parturition. 
Exceptionally  it  has  taken  place  within  twenty-four  hours  after 
the  contents  of  the  uterus  have  been  expelled.  As  a  rule 
there  has  been  nothing  remarkable  in  the  case,  birth  having 
taken  place  naturally ;  sometimes,  however,  parturition  may 
have  been  difficult.  It  may  be  a  complication  of  metritis  in 
the  mare,  and  has  been  observed  also  as  a  complication  of 
ruptured  vagina. 

The  attack  is  usually  sudden.  Occasionally  it  commences 
with  loss  of  appetite ;  depression ;  great  thirst ;  hurried  respira- 
tions ;  full,  hard,  and  quick  pulse ;  fever ;  constipation — pre- 
monitory symptoms  which  may  continue  for  two,  three,  or 
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four  days.  The  fore  or  hind  feet  may  be  affected ;  in  some 
instances  all  the  feet  may  be  involved.  The  position  of  the 
animal,  if  standing,  indicates  the  feet  affected,  and  they  are 
found  to  be  extremely  hot,  the  plantar  arteries  throbbing,  and 
percussion  of  the  hoof  causes  intense  pain.  During  the  in- 
flammation the  mare  evinces  the  greatest  agony.  If  all  the 
feet  are  implicated,  standing  may  be  impossible ;  the  expres- 
sion is  anxious  and  pinched  ;  the  respiration  is  hurried,  jerk- 
ing, and  plaintive,  and  the  nostrils  widely  dilated ;  the  skin  is 
usually  covered  with  perspiration,  and  the  production  of  milk 
is  completely  checked.  The  mare  takes  not  the  slightest 
interest  in  the  foal.  The  rapid  disappearance  of  the  secretion 
of  milk  has  attracted  the  attention  of  nearly  every  observer. 
In  the  evening,  perhaps,  there  will  be  an  abundant  supply  of 
milk,  and  in  the  morning  emulsion  or  suction  will  only  obtain 
a  few  drops  of  a  transparent  or  reddish  fluid,  though  the 
mammae  may  look  as  full  and  as  well  developed  as  usual. 
The  suppression  of  its  supply  of  food  is  soon  testified  to  by 
the  foal,  which  betrays  its  sensation  of  hunger  by  becoining 
less  timid  and  making  itself  familiar  with  those  around. 
Occasionally  the  symptoms  may  be  masked  by,  or  may  them- 
selves mask,  those  of  metritis. 

The  duration  of  the  disease  is  from  four  to  eight  days.  The 
symptoms  are  certainly  most  intense  between  the  fourth  and 
eighth  days.  The  termination  is  generally  recovery,  if  proper 
treatment  has  been  adopted,  though  in  some  cases  the  malady 
assumes  a  chronic  form,  with  the  accompanying  deformity 
and  disorganization  of  the  feet.  In  rare  instances  death  may 
ensue  from  nervous  exhaustion  caused  by  the  excessive  pain  ; 
or  the  inflammation  may  run  on  to  suppuration,  and  a  fatal 
result  arise  from  pyaemia,  with  abscesses  in  the  lungs,  brain, 
or  other  organs. 

A  favourable  or  unfavourable  prognosis  may,  according  to 
Guilmot,  be  gained  from  a  lacteal  secretion.  If  this  returns 
in  the  course  of  a  few  days  it  is  a  good  sign. 

Causes. — The  cause  or  causes  of  parturient  laminitis  are 
imperfectly  known.  Tisserant  believed  that  it  is  due  to  a 
disturbance  of  the  functional  equilibrium  existing  between  the 
various  organs.  After  parturition,  and  particularly  after 
abortion,  there  is  manifestly  a  disturbance  of  this  kind ;  there 
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is  a  general  superabundance  of  blood,  and  consequently  a 
tendency  to  disease  until  the  equilibrium  between  production 
and  consumption  is  restored.  Deneubourg  is  inclined  to 
think  that  the  morbid  localization  is  due  to  sudden  suppres- 
sion of  the  lochia.  Lucet  remarks  that  the  disease  always 
coincides  with  the  suppression  or  diminution  of  the  lochia 
after  parturition.  Bouley  was  of  opinion  that  parturient 
laminitis  may  be  allied  to  that  other  form  which  so  commonly 
succeeds  intestinal  congestions  from  accidental  causes  or 
from  drastic  purgatives ;  and  that  both  varieties  may  well  be 
the  result  of  a  momentary  paralysis  of  the  vasomotor  nerves 
of  the  keratogenous  apparatus  of  the  foot,  under  the  influence 
of  a  profoundly  depressing  action.  According  to  Jougan,  the 
chief  cause  of  the  condition  is  retention  of  the  foetal  mem- 
branes. The  circumstances  preceding  the  condition  point  to 
some  form  of  septic  infection  from  the  uterus. 

Treatment. — In  the  treatment  of  this  disease,  the  rules 
observed  in  the  ordinary  attacks  of  laminitis  are  usually 
applicable. 

In  the  majority  of  cases  the  treatment  need  not  and 
should  not  be  heroic. 

The  inflamed  feet  should  be  treated  with  the  greatest  care, 
and  for  subduing  the  inflammation  nothing  can  equal  cold 
applications — either  cold  water,  cold  poultices,  or  even  ice. 
Continuous  irrigation  is  to  be  preferred,  the  water  being 
applied  by  means  of  india-rubber  tubing,  which  carries  the 
fluid  direct  from  the  water-tap  to  the  foot.  The  latter  is 
thickly  covered  with  pieces  of  thick  flannel  or  tow,  so  as  to 
diffuse  the  water  around  it.  The  shoes  should  be  previously 
removed,  and  the  wall  of  the  hoof  lowered,  so  as  to  allow  the 
sole  and  frog  to  sustain  as  much  of  the  weight  as  possible. 
It  is  a  good  plan  to  litter  the  animal  on  sawdust  or  peat-moss. 
This  is  especially  necessary  if  the  animal  is  recumbent  and 
unable  to  rise.  "When  suppuration  is  apprehended  or  has  set 
in,  or  even  when  effusion  or  exudation  is  serious,  an  outlet 
may  be  made  between  the  sole  and  the  wall,  towards  the  toe 
of  the  hoof,  for  the  escape  of  the  fluid.  Astringent  and 
antiseptic  lotions  or  footbaths  may  be  useful. 

The  diet  should  be  light,  and  limited  to  mashes,  gruel, 
grass,  a  small  quantity  of  good  hay,  and  chilled  water.     The 
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body  should  be  comfortably,  if  not  warmly,  clothed,  and 
friction  to  the  skin  is  often  beneficial. 

If  constipation  is  present,  laxatives  should  be  administered, 
and  emollient  enemas  are  most  useful. 

The  uterus  should  be  attended  to,  any  remains  of  the  foetal 
membranes,  if  present,  removed,  and  irrigations  of  sterilized 
■water  and  mild  antiseptic  lotions,  as  in  metritis,  carried  out  at 
intervals. 

The  foal  should  be  allowed  to  remain  with  the  mare,  as  its 
frequent  sucking  is  likely  to  hasten  the  return  of  the  milk, 
which  is,  as  has  been  already  remarked,  a  most  favourable 
sign. 

TETANUS. 

Tetanus  has  been  occasionally  observed  in  the  cow  and  ewe 
after  parturition,  especially  after  manipulations  have  been 
carried  out  in  prolapse  of  the  uterus,  retention  of  the  foetal 
membranes,  and  difficult  parturition.  It  may  in  these  cases 
be  introduced  by  the  hands  and  instruments  of  the  operator. 

The  symptoms  and  treatment  are  similar  to  those  of  tetanus 
in  other  conditions.  It  is  interesting  to  note,  in  the  way  of 
medicinal  treatment,  that  40  c.c.  of  a  saturated  solution  of 
magnesium  sulphate  in  water,  given  hypodermically  daily, 
have  lately  been  recommended,  and  used  with  success,  in 
this  disease  in  the  cow  and  mare. 
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Abdominal  evisceration,  409 

foetation,  119 

muscles,  rupture  of,  211 
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Abnormal  anterior  presentation,  286 

posterior  presentation,  305 

retention  of  the  foetus,  138 
Abortion,  141 

artificial,  208,  420 

enzootic,  150 

epizootic,  150 

infectious,  160 

sporadic,  142 
Accessory  cotyledons,  80 
Accidents  after  parturition,  423 

of  pregnancy,  131 
After-pains,  192 
Aid  after  labour,  189 

during  labour,  182 
Albuminuria  during  pregnancy,  131 
Allantoic  liquid,  78 
AUantoig,  77 

Amaurosis  during  pregnancy,  131 
Amnion,  75 

dropsy  of,  126 
Amputation  of  the  limbs,  399 

of  the  fore-limbs,  400 

of  the  hind-limbs,  403 

of  the  uterus,  467 
Anasarca  of  the  f(»tus,  254 
Anatomy,  obstetrical,  1 
Anidian  monsters,  122 
Anomalies  in  pregnancy,  116 

in  the  fcetal  membranes,  251 

in  the  placenta,  244 

in  the  umbilical  cord,  247 
Ante-partum  paralysis,  129 

prolapsus  of  vagina,  131 

rupture  of  the  uterus,  136 
Apoplexy,  parturient,  496 
Appendages  of  the  foetus,  71 
Artificial  abortion,  208,  420 

insemination,  63 

premature  birth,  420 
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foetus,  190,  422 
Ascites  in  foetus,  254 
Asphyxia  of  new-born  animal,  186 
Atresia  of  the  os  uteri,  243 

of  the  vulva,  244 
Attention  to  the  mother  during  and 
after  parturition,  183 

to  offspring,  190,  421 
Auscultation  of  the  uterus,  104 
Axis  of  the  pelvis,  26 

B 

Bandages  or  trusses,  459 
Bladder,  inversion  of,  236,  471 

rupture  of,  478 
Blastoderm,  68 
Blastodermic  vesicle,  68 
Bones  of  the  pelvis,  2 
Broad  ligament  of  the  uterus,  38 
Bulldog  calves,  256 

C 

Caesarian  section,  413 
Calving  fever,  496 
Canal  of  cervix  uteri,  38 
Cancerous  tumours,  234 
Capacity  of  the  pelvis,  22 
Causes  of  parturition,  160 
Cavity  of  the  pelvis,  12 
Cephalo-ilial  positions,  173,  314 

-sacral  position,  176,  315 
Cephalotomy,  393 
Cervix  uteri,  38 

canal.of,  38 

digital  irritation  of,  208 

induration  of,  241 

rigidity  of,  237 

spasm  of,  237 

structure  of,  38,  39 
Changes  in  the  ovum,  65 
Chisel,  obstetric,  389 
Chorda  dorsalis,  69 
Chorion,  71 
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Chorion,  sohirrous,  244 

Clitoris,  33 

Coccyx,  6 

Colic,  125 

Collapse,  puerperal,  496 

Colostrum,  194 

Comparison    between     manual      and 
mechanical  force,  377 

Complete  deformity  of  the  pelvis,  207 

Complications  of  ruptured  vagina,  474 

Conception,  false,  56 

Constipation  in  pregnant  animals,  125 

Constriction  of  vagina  and  vulva,  244 

Contagious  abortion,  150 

granular  vaginitis  of  cattle,  58 
venereal  tumours  of  dogs,  60 

Gontorsio  uteri,  218 

Contractions  in  fcetus,  257 

Copulation,  56 

Cords  and  bands,  342 

Cornua  of  uterus,  38 

Corpus  luteum,  48 

Cotyledons,  foital,  80 
maternal,  41 

Cough  during  pregnancy,  131 

Cramp,  131 

Craniotomy,  393 

Crotchets.  358 

Crotchet-forceps,  366 

Cysts,  235 

D 

Death  of  fcetus,  185 
Decapitation,  396 
Decollation,  396 
Detruncation,  406 
Development  of  the  embryo,  65 

of  the  fcetus,  88 

of  the  ovaries,  46 

periods  of,  88 
Deviations  of  the  uterus,  216 
Diagnosis  of  multiple  pregnancy,  111 
Diameters  of  pelvis,  17 
Diaphragm,  rupture  of,  480 
Differences  in  pelvis  according  to  sex,  21 
Diffuse  placenta,  59 
Dimensions  of  fcetus  at  birth,  89 
Diseases  incidental  to  pregnancy,  125 

of  the  fuetus,  252 
Disproportion  in    size  between    male 

and  female,  248 
Distorted  monstrosities,  272 
Division  of  the  body  of  the  foetus,  406 
Dorso-pubic  position,  172,  282 
Dorso-supra-cotyloidean  position,  173, 

282 
Double  monstrosities,  276 
Ductus  arteriosus,  84 

venosus,  84 
Duration  of  pregnancy,  105 
Dystokia,  fcetal,  246 


Dystokia  due  to  abnormal  positions, 
282,  303 
due  to  anterior  presentations,  282 
due  to  dorso-lumbar  presentations, 

313 
due  to  fore-limbs,  286 
due  to  head,  293 
due    to   head    and   fore   or   hind 

limbs,  304 
due  to  hind-limbs,  283 
due  to  malpresentation  of  fcetus, 

286,  305,  312 
due  to  morbid  alterations  in  the 

generative  organs,  234 
due  to  multiparity,  279 
due  to  pelvic  constriction,  206 
due  to  posterior  presentation,  305 
due  to  sterno-abdominal  presenta- 
tion, 316 
due  to  transverse  presentation,  312 
employment  of  force  in,  372 
general  considerations  on,  197 
maternal,  206 

E 
Eclampsia,  514 
Ectopia  cordis,  275 
Embryo,  development  of,  65 
Embryotomy,  383 

instruments,  385 

preliminary  arrangements  for,  392 
Emphysema  of  the  foetus,  256 
Employment  of  force  in  dystokia,  372 
Endometritis,  481 
Enzootic  abortion,  150 
Evisceration,  408 

abdominal,  409 

thoracic,  408 
Evolution  in  dystokia,  332 
Excess  in  growth  of  hair  of  fcetus,  251 

in  volume  of  foetus,  247 
Exostosis  on  pelvis,  207 
Expelling  powers  in  parturition,  161 
Expulsion  of  the  fcetus,  165 

of  the  fcetal  membranes,  168 
Extension  and  flexion  in  delivery,  333 
External  generative  organs,  31 
Extraction  of  fcetus,  forcible,  372 
Extra-uterine  pregnancy,  118 


Fallopian  tubes,  43 
Fecundation,  56 
Female  generative  organs,  27 
Fimbrise  of  Fallopian  tube,  43 
Fistula,  recto-vaginal,  474 
Foetal  cotyledons,  80 

dystokia,  246 

envelopes,  71 

puncture  of,  209 
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Foetal  envelopes,  retention  of,  423 
membranes,  anomalies  in,  251 
diseases  of,  251 
Fcetus,  abnormal  retention  of,  138 
appendages  of,  71 
ciroulation  of,  84 
death  of,  185 
development  of,  88 
diseases  of,  252 
forcible  extraction  of,  372 
meobanieal  means  of  extraction  of, 

378 
periods  of  development  of,  88 
positions  of,  171 
presentations  of,  170 
weigbt  and  dimensions  of,  89 
Force,  comparison  between  mechanical 
and  manual,  employment  of,  in 
dystokia,  377 
means  for  developing,  377 
Forceps,  366 
Fractures  of  pelvis,  207 
Free-martins,  109 
Frequency  of  monstrosities,  271 
Functional  modifications  after  parturi- 
tion, 192 
Functions  of  placenta,  80 
Funis,  85 

G 

Galaotophorous  sinus,  28 
Gastro-hysterotomy,  413 
Gelatine  of  Wharton,  86 
Gemelliparous  pregnancy,  108 
General  care  of  offspring,  190 

mutations  of  fcetus,  325 
Generative  organs,  female,  27 
Germinal  vesicle,  46 

spot,  46 
Gestation,  or  pregnancy,  90 

anomalies  in,  116 

duration  of,  105 

gemelliparous,  108 

influence  of,  124 

multiparous,  108 

pathology  of,  1 16 

signs  of,  98 
Graaiiau  follicles,  45 

maturation  of,  47 
Granulomata,  venereal,  in  the  dog,  60 
Gravid  uterus,  form  of,  90 

rupture  of,  136,  471 

H 

Hsematomata,  235,  477 
Haemorrhage,  post-partum,  438 

uterine,  138 

vaginal,  473 
Halter,  head-collar,  346 
Hernia  of  bladder  into  vagina,  236,  471 

of  the  intestines,  441 


Hernia  of  the  uterus,  441 
Hippomanes,  79 
Hook  presentation,  306 
Hooks,  358 
Hydramnios,  126 
Hydrocephalus,  252 
Hydrometra,  123 
Hydrops  amnii,  126 
Hydrops  uteri,  123 
Hydrothorax  in  fostus,  254 
Hygiene  of  pregnant  animals,  113 
Hymen,  34 

persistent,  244 
Hypoblast,  68 
Hysteria,  131 
Hysterooele,  135,  211 
Hysterotomy,  vaginal,  410 
Hysterectomy,  419 

ovario-,  419 


Ilium,  3 

Induration  of  cervix  uteri,  241 
Infectious  abortion,  150 
Influence  of  food  on  the  fcetus,  249 

of  pregnancy  on  ordinary  diseases, 
124 
Inlet  of  the  pelvis,  16 
Internal  organs  of  generation,  36 

surface  of  the  pelvis,  15 
Interstitial  fretation,  118 
Intestines,  hernia  of,  445 

rupture  of,  479 
Inversion  of  the  bladder,  236,  471 

of  the  rectum,  479 

of  the  uterus,  441 

of  the  vagina,  131,  469 
Ischio-pubio  symphysis,  12 
Ischium,  i 

L 

Labour  pains,  161 
Labour,  protracted,  185 
Laceration  of  the  uterus,  471 

of  the  vagina,  473 
Lactation,  193 
Laminitis,  parturient,  518 
Laws  of  teratology,  259 
Leucorrhcea,  493 
Ligamentum  ovarii,  44 
Lipomatous  tumours,  234 
Liquor  amnii,  77 
Lithopsedian  foetus,  139 
Localized  placenta,  83 
Lochia,  193 
Locked  feetuses,  283 

M 

Mammae  of  the  mare,  27 
Manual    and    mechanical    force   con- 
sidered, 381 
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Maternal  cotyledons,  41 

dystokia,  206 
Maturation  of  Graafian  follicles,  47 
Means  for  developing  necessary  force, 

Mechanical    means  for   extraction    of 

the  foetus,  378 
Mechanism  for  extraction  of  the  foetus, 
377 
of  parturition,  178 
Mesoblast,  68 
Metritis,  481 

chronic,  491 
Metro-peritonitis,  481 
Metrorrhagia,  138,  438 
Metrotomy,  467 
Milk,  193 

uterine,  81 
Milk  fever,  496 
Modifications    in    the    uterus    during 

pregnancy,  90 
Moles,  122 
Monstrosities,  259 

classification  of,  261 
distorted,  272 
double,  265,  276 
double-headed,  268 
frequency  of,  271 
origin  of,  259 
simple,  261 
treble,  265 
acardiacus,  261 
acephalian,  270 
acephalus,  262 
amorphus,  262 
androgynus,  265 
anencephalian,  270 
anidian,  122,  270 
aschistodactylus,  264 
atretocephalus,  264 
atretocormus,  264 
autositio,  269 
campylorrhinus,  264 
camylorrhacohis,  264,  272 
celosomian,  269,  272 
cephalotridymus,  266 
cormotridymus,  266 
cryptodidymus,  269 
cyclocephalian,  270 
cyclopian,  264 
Cyclops,  264 
dicephalus,  267 
dicranus,  267 
diphallus,  265 
diprosopus,  266 
dipygus,  267 
ectromelian,  269 
emprosthomelophorus,  268 
epigastrodidymus,  269 
eusomphalian,  271 
exencephalian,  270 


Monstrosities,  gastrodidymus,  268 

gastro-thoracodidj'mus,  269 

hermaphrodites,  265 

heteralian,  271 

heterocephalus,  266 

heterodidymus,  267 

heterotypian,  271 

isohiodidymus,  269 

megalocephalus,  264 

megalomelus,  265 

melotridymus,  266 

monocephalian,  271 

nanocephalus,  262 

nanocormus,  263 

nanomelus,  263 

nanosomus,  262 

octopus,  268 

omphalo-chronodidymus,  269 

omphalositio,  270 

opisthomelophorus,  268 

parasitic,  270 

peroceplialus,  262 

perooormus,  262 

peromelus,  262 

perosomus,  262 

pleuromelophorus,  268 

polygnathian,  271 

polymelian,  271 

pseudenoephalian,  270 

pseudo-hermaphroditus,  265 

pygodidymus,  269 

schelodidymus,  269 

schistocephalus,  263 

schistocormus,  263 

schistocormus      fissisternalis,     263, 
274 

schistocormus  reflexus,  263 

schistomelus,  263 

schistosomus,  263 

schistosomus  contortus,  263 

somatotridymus,  266 

symelian,  269 

syncephalian,  271 

sysomian,  271 

tetrachirus,  268 

tetrasculus,  268 

thoracodidymus,  269 

trigeminal,  265 
Morbid  adhesions  between'  foetus  and 

uterus,  244 
Morula,  67 
Mother  and   progeny,   supplementary 

observations  on,  420 
Multiparity,  dystokia  from,  279 
Muciparous  pregnancy.  111 
diagnosis  of,  111 
position  of  foetuses  in.  111 
Multiple  placenta,  80 
Mutations     of    the    foetus,    general, 
325 
partial,  353 
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N 
Navel- string,  85 
Necessary  aid  in  normal  parturition, 

182 
Normal  parturition,  160 

0 

Obliteration  of  os  uteri,  243 
Obstacles  independent  of  presentations 

and  positions,  246 
Obstetrical  anatomy,  1 

operations,  319 
Occlusion  of  the  uterus,  245 

of  the  vagina,  244 
a?deraa  during  pregnancy,  126 
OEdematous  hydrometra,  124 
<E3trum,  52 

Offspring,  attention  to,  190 
Omphalo-mesenterio  vessels,  79 
Origin  of  monstrosities,  269 
Os  innominatum,  2 
Os  uteri,  38 

obliteration  of,  243 
Osteomalacia,  124 
Ostium  abdominale,  43 

uterinum,  43 
Outlet  of  pelvis,  18 
Ovarian  fcetation,  118 
Ovaries,  44 

development  of,  46 
Ovula  Nabothi,  39 
Ovulation,  47 
Ovum,  changes  in,  65 


Paralysis,  post-partum,  512 

ante-partum,  129 
Parametritis,  481 
Paraplegia  of  pregnancy,  129 

post-partum,  512 
Partial  mutations  of  the  fcetus,  353 
Parts  into  which    crotchets  may  be 

inserted,  363 
Parturient  apoplexy,  496 

collapse,  496 

eclampsia,  514 

fever,  481 

laminitis,  518 
Parturition,  160 

accidents  after,  423 

causes  of,  160 

expelling  powers  in,  161 

mechanism  of,  178 

necessary  aid  in,  182 

pathology  of,  481 

physiology  of,  160 

sequelae  of,  192 

signs  and  course  of,  163 
Pass-  and  porte-corda,  355 
Pathology  of  parturition,  481 

of  pregnancy,  116 


Pelvic  cavity,  12 

openings  in,  16 
tumours  in,  234 
Pelvic  cellulitis,  487 

symphysis,  relaxation  of,  478 
Pelvimetry,  22 
Pelvis,  1 

articulations  of,  10 
axis  of,  26 
bones  of,  2 
capacity  of,  22 
cavity  of,  22 

complete  deformity  of,  207 
diameters  of,  17 

differences  in,  according  to  sex,  21 
exostoses  on,  207 
fracture  of,  207 
internal  surface  of,  16 
openings  in,  16 
Perinceum,  rupture  of,  475 
Periods  of  development,  88 
Peritonitis,  481 
Persistent  hymen,  244 
Physiology  of  parturition,  160 
Pica,  125 
Placenta,  79 

anomalies  in,  82 
differences  in,  244 
diffuse,  59 
functions  of,  80 
multiple,  80 
polycotyledonary,  80 
zonalar,  82 
Placentulfe  accessory,  81 
Pluriparoua  gestation,  111 
Polysarcia  of  foetus,  257 
Porte-cords,  366 
Positions  of  the  fcetus,  171 
at  parturition,  171 
in  pregnancy,  97 
in  the  uterus,  97 
Post-partum  haemorrhage,  438 
paralysis,  512 
paraplegia,  512 
Pregnancy,  90 

accidents  of,  131 
anomalies  in,  116 
course  of,  105 
diagnosis  of,  98 
diseases  incidental  to,  125 
duration  of,  105 
extra-uterine,  118 
gemelliparous,  108 
multiparous,  111 
prolonged,  138 
pseudo-,  56,  121 
signs  of,  98 
spurious,  121 
symptoms  of,  98 
treatment  of,  113 
uniparous,  90 
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Pregnant  animals,  diseases  of,  125 
Preliminary  precautions,  321 
Presentations  of  the  foetus,  170 
Prolapsus  of  the  bladder,  236,  471 

of  the  rectum,  479 

of  the  vagina,  131,  469 

vesicEe,  236,  471 
Protracted  labour,  185 
Pseudo-pregnancy,  56,  121 
Puberty,  51 
Pubis,  4 

Puerperal  collapse,  496 
Puncture  of  the  cranium,  393 

of  the  fcetal  envelopes,  209 

Q 
Quadrigemellar  pregnancy,  108 
Quintuple  pregnancy,  108 

R 
Rectal  exploration,  103 
Rectification     of     presentations     and 

positions,  325 
Recto-vaginal  fistula,  474 
Reduced  number  of  fcetuses,  248 
Relaxation  of  pelvic  symphysis,  478 
Repellers,  328 
Reproduction,  50 
Retention,  abnormal,  of  the  fcetus,  138 

of  the  foetal  envelopes,  423 
Retropulsion,  326 
Rigidity  of  the  cervix  uteri,  237 
Rotation,  330 
Rupture  of  the  bladder,  478 

of  the  diaphragm,  480 

of  the  intestines,  479 

of  the  perinfeum,  475 

of  the  sacro-sciatie  ligament,  480 

of  uterus,  ante-partum,  136 
post-partum,  471 

of  the  vagina,  473 

of  water -bag,  165 

S 

Sacro-oocoygeal  articulations,  12 

-iliac  articulations,  11 

-lumbar  articulations,  10 

-sciatic  ligaments,  1*3 

rupture  of,  480 

Sacrum,  5 

Saw,  obstetric,  391 

Scirrhous  chorion,  244 

Sequelse  of  parturition,  192 

Serous  cysts,  235 

Sexual  maturity,  51 

Signs  of  pregnancy,  98 

Simple  monstrosities,  261 

Single  placenta,  59 

Spasm  of  the  cervix  uteri,  237 


Sporadic  abortion,  142 
Spurious  pregnancy,  56,  121 
Sterility,  60 
Stricture  of  uterus,  245 
Superfoetation,  116 

Suspensory  ligaments  of  the  uterus,  38 
Sutures,  134,  456,  470 
Symphysis,  pelvic,  relaxation  of,  478 
ischio-pubio,  12 


Taxis,  abdominal,  231 

vaginal,  230 
Teratology,  laws  of,  259 
Testes  muliebres,  44 
Tetanus,  521 

Thigh  and  croup  presentation,  309 
Thoracic  evisceration,  408 
Thrombi,  488 
Torsion  of  the  uterus,  218 
Traction,  degree  of,  373 

direction  of,  372 
Traimiatic  lesions  of  genital  and  neigh- 
bouring organs,  471 
Treble  monstrosities,  265 
Trusses,  459 
Tubal  fffitation,  118 
Tumours  in  the  foetus,  259 

in  pelvic  cavity,  208 

in  vicinity  of  generative  organs, 
234 
Turning,  330 

U 

Umbilical  cord,  85 

anomalies  in,  247 
differences  in,  86 
dimensions  of,  87 
hsemorrhages  from,  168 
obstacle  to  birth,  247 
UmbUioal  vein,  86 

vesicle,  79 
Urachus,  78 
Uterine  arteries,  39 
cysts,  235 
inertia,  185 
milk,  81 
Utero-vaginal  tumours,  234 
Uterus,  37 

amputation  of,  467 
deviations  in,  91 
direction  of,  95 
form  of,  37 
hernia  of,  135 

influence  of,  on  other  organs,  96 
inversion  of,  441 
laceration  of,  471 
modifications    in,     during    preg- 
nancy, 91 
occlusion  of,  245 


528 


A    TEXT-BOOK    OF    VBTBBINABY    OBSTBTEICS 


Uterus,  position  of  foetus  in,  97 

reduction  of,  451 

reposition  of,  451 

retention  of,  455 

rupture  of,  ante-partum,  136 
during  birth,  471 

situation  of,  37 

structure  of,  38 

torsion  of,  218 

volume  of,  91 
Utricular  glands,  39 


Vagina,  36 

atresia  of,  244 

complications  in  rupture  of,  474 

hsematoma  of,  477 

inversion  of,  131,  469 

laceration  of,  473 

occlusion  of,  244 

rupture  of,  473 
Vaginal  bulb,  133 

constriction,  243 

cystocele,  236,  471 


Vaginal  exploration,  104 

f (station,  119 

hysterotomy,  410 

taxis,  230 
Vaginitis,  494 

contagious  granular,  in  cattle,  58 

diphtheritic,  495 
Venereal  granulomata  of  bitches,  60 
Ventral  foetation,  119 
Version,  331 

Vertical  diameter  of  pelvis,  17 
Vesicle,  umbilical,  79 
Vulva,  31 

atresia  of,  244 

W 
Water-bag,  rupture  of,  165 
Weight  of  fcetus  at  birth,  89 
Wharton's  gelatine,  86 
Whartonian  jelly,  86 
Wry-neck  in  foals,  257,  298 


Zonular  or  zonary  placenta,  82 


THE   END. 
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